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Abstract
The North American Association for Environmental Education (NAAEE, 
2010) and Minnesota GreenPrint (2008) recognize that environmental education 
centers (EEC) play an important role in contributing to the need for environmental 
education in Minnesota as well as nationally. In order to improve the field of 
environmental education there is a need to evaluate EECs based on their program 
goals, outcomes and mission statements (Diamond, 1999; Ernst, Monroe and 
Simmons, 2000; Wiltz, 2001). This study served as a program evaluation of an EEC 
in Northeastern Minnesota. Based on set criteria, the field site selected was the 
Wolf Ridge Environmental Learning Center (WRELC). The WRELC education 
program mission was evaluated against all four strands of the NAAEE Guidelines 
for Learning (K-12). Interviews were conducted and supporting written documents 
collected. Using a purposeful sampling technique, interviewees included 
administration (Assistant Director and Executive Director), program staff (Director 
of Naturalist Training and Curriculum Support), and 9-Month Interns (4 Student 
Naturalists and 2 Apprentice Naturalists). 100% (n=6) of the WRELC staff 
positions interviewed showed consistent understanding and purpose of Strand 1: 
Questioning, Analysis and Interpretation Skills and Strand 2: Knowledge of 
Environmental Processes and Systems being key education program components. 
83% (n=6) of WRELC staff positions indicated that Strand 3: Skills for 
Understanding and Addressing Environmental Issues and Strand 4: Personal and 
Civic Responsibility were not a part of program purpose. These findings were 
supported by the WRELC written documents collected including the WRELC
curriculum framework and the Wolf Ridge Environmental Learning Center 
Environmental Educator Literacy Competencies Manual.
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Chapter One 
Introduction
Background and Setting
The 2008 Minnesota GreenPrint states, “To keep our communities healthy and 
our environment vibrant, Minnesotans need to think critically and act responsibly to meet 
current needs and future expectations” (Kennedy and Stromme, 2008, p. 3). In addition, 
there is a need to help with a growing disconnect that people have with nature (Louv, 
2006). Environmental education has become a pathway to educate the public toward 
environmental literacy.
Environmental education strives to develop an environmentally literate 
citizenship. Environmental literacy includes components such as awareness, knowledge, 
skills, participation and responsible behavior towards Earth’s systems (Engelson and 
Yockers, 2007).
Many countries, states and cities have adopted requirements or methods to carry 
out environmental education. In the United States, the North American Association for 
Environmental Education (NAAEE) has provided leadership in environmental education. 
In Minnesota, A GreenPrint for Minnesota: State Plan for Environmental Education 3rd 
edition, referred to as the Minnesota GreenPrint, provides guidance in environmental 
education. Organizations or documents such as these help provide guidance for the goals, 
outcomes and mission statements and demonstrate the need for environmental education 
and environmental education centers. Further, there is research that supports the methods 
and practices of environmental education centers and, more specifically, residential
environmental learning centers. These include the theories of Environment as an 
Integrating Context (EIC), (Lieberman and Hoody, 1998), environment-based education 
(Ernst and Monroe, 2004), and experiential learning theory (Kolb, Boyatzis and 
Mainemelis, 1999)
In Minnesota, environmental education is facilitated through Minnesota’s state 
parks, K-12 schools, universities, aquariums, zoos, and environmental education centers. 
The mission and forms of education that environmental education centers in Minnesota 
support each attempt to give their participants a deeper connection to the natural world 
through different methods. For example, the Hartley Nature Center (2010) in Duluth, 
Minnesota supports its mission geared toward developing an “understanding,” 
“appreciation,” and “stewardship” by providing interpretive and experiential based 
environmental education day and public programs to both captivated and non-captivated 
audiences. (Hartley Nature Center, 2010).
The mission of the Prairie Woods Environmental Learning Center in Spicer, 
Minnesota is to, “promote an individual and shared commitment to the responsible use, 
management, and preservation of our natural resources” (Prairie Woods Environmental 
Learning Center, 2008). This goal is met by providing on site day, multi-day, overnight 
and outreach programs to a variety of audiences including kindergarten through 12th 
grade school groups, families and adult groups (Prairie Woods Environmental Learning 
Center, 2010).
Lastly, the mission of the Wolf Ridge Environmental Learning Center located in 
Finland, Minnesota is “to develop a citizenry that has the knowledge, skills, commitment, 
and motivation to work together for a quality environment” (Wolf Ridge Environmental
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Learning Center, 2008c). The Wolf Ridge Environmental Learning Center works toward 
this goal by providing students different 3-hour long experiential based environmental 
education classes as a part of a 3-5 day experience. The Wolf Ridge Environmental 
Learning Center is one of nine residential environmental learning centers (RELC) in the 
state of Minnesota (SEEK, 2010). Each provides experiential based environmental 
education opportunities to groups from K-12 schools, universities, families and varying 
individual groups while trying to meet the organization’s mission, goals and outcomes.
Each of the mission statements is guided by a parent organization or document 
such as NAAEE and has its education program delivered based on theories and models 
supported by research. To guide the field of environmental education there is a need to 
evaluate environmental education centers to see if they are achieving their outcomes and 
missions appropriately. In the literature there is weak evidence of formal evaluation of 
environmental education centers, and more specifically residential environmental 
learning centers (RELCs). Evaluating a RELC will help rectify this deficit.
Looking at the goals and outcomes stated by RELC staff and their correlations 
with program documents will provide incite as to whether or not they are meeting the 
outcomes and mission of the program and if they are congruent with NAAEE (Wiltz, 
2000).
Research Question
How does the purpose of a residential environmental learning center in Minnesota meet 
the North American Association for Environmental Education (NAAEE) Guidelines for 
Learning (K-12), based on its mission?
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Objectives
1. To provide a literature review that provides an overview of environmental education 
goals and outcomes, as well as the theories and research supporting environmental 
education centers.
2. To evaluate a residential environmental learning center in Minnesota based on the 
North American Association for Environmental Education (NAAEE) Guidelines for 
Learning (K-12), that is based on the mission of the agency.
Definitions of Terms
Environmental Literacy
Constitutive Definition: “Environmental literacy is essentially the capacity to perceive 
and interpret the relative health of environmental systems and take appropriate action to 
maintain, restore, or improve the health of those systems” (Roth, 1992, p. 10).
Operational Definition: Environmental literacy is defined as the environmental education 
received at a RELC in Northeast Minnesota.
Program Evaluation
Constitutive Definition: “Program evaluation is the systematic collection of information 
about the activities, characteristics, and outcomes of programs to make judgments about 
the program, improve program effectiveness and/or inform decisions about future 
programming” (Patton, 2002, p. 426).
Operational Definition: Program evaluation is applied in the context of an RELC in 
Northeastern Minnesota.
Environmental Education Center
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Constitutive Definition: “A facility where visitors can learn about natural and cultural 
resources and how they interact over time” (National Association for Interpretation, 
2010).
Operational Definition: An RELC in Northeastern Minnesota that provides outdoor, 
adventure and environmental education based programming to its participants.
Limitations of the Study
1. This is an evaluation of one RELC. Each RELC has a slightly different
mission; therefore this study will only be applicable to the specific residential 
environmental learning center being evaluated in this study.
Basic Assumptions
1. Evaluation is an acceptable method for environmental education centers to 
determine if they are meeting their program mission, goals and outcomes.
2. Residential environmental learning centers contribute to environmental 
literacy in the state of Minnesota.
3. There is a need to develop an environmentally literate citizenry and 
environmental education plays a key role in this.
Significance
Currently there is weak evidence supporting that RELCs in Minnesota are 
meeting their mission, goals and outcomes. There is also a lack of formal evaluation of 
RELCs in the state of Minnesota. This study attempts to provide insight into these areas. 
The main significance of this study is that it serves as an evaluation of a RELC in the 
state of Minnesota.
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Chapter Two 
Review of Literature
The purpose of this chapter is to provide a basis for this study by reviewing 
literature that is relevant to the objectives stated in Chapter 1. The areas of literature that 
will be reviewed are the goals and outcomes of environmental education, research and 
theories supporting environmental education centers, and program evaluation.
Goals and Objectives of Environmental Education
Although various organizations, authors and documents have defined the goals 
and outcomes of environmental education somewhat differently, they all help provide 
guidance for environmental education programs. Relevant to this study are those stated 
by the North American Association for Environmental Education and the Minnesota 
GreenPrint. Each used the Delphi technique that involved bringing together a number of 
experts from different organizations to establish and agree upon the ideas and concepts of 
the document in two or more reviews (Patton, 1990).
NAAEE: Goals and Objectives of Environmental Education
In the United States, the North American Association for Environmental 
Education (NAAEE) has taken leadership in defining the goals and outcomes of 
environmental education as a profession. NAAEE has done this primarily through its 
National Project for Excellence in Environmental Education, a primary part of which 
includes the Guidelines series. This includes a number of publications showcasing the 
best practices for different aspects and places that environmental education occurs. The 
Guidelines series includes separate publications for environmental education materials,
learning outcomes, preparation and professional development of environmental 
educators, nonformal environmental education programs, and early childhood 
environmental education programs (NAAEE, 2010). Within this series there are two 
publications that are most relevant to this study. They are the Excellence in 
Environmental Education: Guidelines for Learning (K-12) and Excellence in 
Environmental Education: Guidelines for Nonformal Environmental Education 
Programs.
The Guidelines for Learning (K-12) has a total of 4 strands that target specific 
learning outcomes across grades 4, 8, and 12. A summary of them is shown in Table 1. 
This establishes a framework for a wide variety of organizations to follow when 
conducting environmental education (North American Association for Environmental 
Education (NAAEE), 2010). The NAAEE Guidelines for Learning (K-12) is a 
component of the NAAEE Guidelines for Nonformal Environmental Education 
Programs under Key Characteristic #3 Program Scope and Structure: 3.2 Fit with goals 
and objectives of environmental education shown in Table 2.
The Wolf Ridge Environmental Learning Center (WRELC) educational program 
outcomes, based on its mission, were compared against all four of the NAAEE 
Guidelines for Learning (K-12). A summary is provided in Table 1. These Guidelines 
were selected because they represent the four areas that are accepted to guide learners 
toward environmental literacy.
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Table 1
North American Association for Environmental Education (NAAEE) Guidelines 
for Learning (K-12) Strands and General Descriptions (NAAEE, 2010, pg. 5-6).
Strand Number 
and Title
Strand Description
Strand 1: 
Questioning, 
Analysis and 
Interpretation 
Skills
Environmental literacy depends on learners' ability to ask questions, 
speculate, and hypothesize about the world around them, seek 
information, and develop answers to their questions. Learners must be 
familiar with inquiry, master fundamental skills for gathering and 
organizing information, and interpret and synthesize information to 
develop and communicate explanations.
Strand 2: 
Knowledge of 
Environmental 
Processes and 
Systems
An important component of environmental literacy understands the 
processes and systems that comprise the environment, including human 
social systems and influences. That understanding is based on knowledge 
synthesized from across traditional disciplines. The guidelines in this 
section are grouped in four sub-categories:
• 2.1—The Earth as a physical system
• 2.2—The living environment
• 2.3—Humans and their societies
• 2.4—Environment and society
Strand 3: Skills for 
Understanding 
and Addressing 
Environmental
Issues
Skills and knowledge are refined and applied in the context of 
environmental issues. These environmental issues are real-life dramas 
where differing viewpoints about environmental problems and their 
potential solutions are played out. Environmental literacy includes the 
abilities to define, learn about, evaluate, and act on environmental issues. 
In this section, the guidelines are grouped in two sub-categories:
• 3.1—Skills for analyzing and investigating environmental issues
• 3.2—Decision-making and citizenship skills
Strand 4: Personal 
and Civic 
Responsibility
Environmentally literate citizens are willing and able to act on their own 
conclusions about what should be done to ensure environmental quality. 
As learners develop and apply concept based learning and skills for 
inquiry, analysis, and action, they also understand that what they do 
individually and in groups can make a difference.
The Guidelines for Nonformal Environmental Education Programs provides 
guidance in program development and essential program components for a wide variety 
of environmental education centers to maintain maximum performance. A summary of 
these key characteristics or steps is provided in Table 2.
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Table 2
North American Association for Environmental Education (NAAEE) Guidelines
for Nonformal Environmental Education Programs: Summary of Key Characteristics and
Descriptions (NAAEE, 2009, pg. 6).
Key
Characteristics
Characteristic Description
#1 Needs 
Assessment
Nonformal environmental education programs are designed to address identified 
environmental, educational, and community needs and to produce responsive, 
responsible benefits that address those identified needs.
1.1 Environmental issue or condition
1.2 Inventory of existing program and materials
1.3 Audience needs
#2
Organizational 
needs and 
capacities
Nonformal environmental education programs support and complement their parent 
organizations’ mission, purpose, and goals.
1.1 Consistent with organizational priorities
1.2 Organization’s need for the program identified
1.3 Organization’s existing resources inventoried
#3 Program 
scope and 
structure
Nonformal environmental education programs should be designed with well- 
articulated goals and objectives that state how the program will contribute to the 
development of environmental literacy.
3.1 Goals and objectives for the program
3.2 Fit with goals and objectives of environmental education
3.3 Program format and delivery
3.4 Partnerships and collaboration
#4 Program 
delivery and 
resources
Nonformal environmental education programs require careful planning to ensure that 
well-trained staff, facilities, and support materials are available to accomplish 
program goals and objectives.
4.1 Assessment of resources needs
4.2 Quality instructional staff
4.3 Facilities management
4.4 Provision of support materials
4.5 Emergency planning
#5 Program 
quality and 
appropriateness
Nonformal environmental education programs are built on a foundation of quality 
instructional materials and thorough planning.
5.1 Quality instructional materials and techniques
5.2 Field testing
5.3 Promotion, marketing, and dissemination
5.4 Sustainability
#6 Evaluation
Nonformal environmental education programs define and measure results in order to 
improve current programs, ensure accountability, and maximize the effects of future 
efforts.
6.1 Determination of evaluation strategies
6.2 Effective evaluation techniques and criteria
6.3 Use of evaluation results
Minnesota: Goals and Outcomes of Environmental Education
The Minnesota GreenPrint lays out the goals and outcomes of environmental 
education in Minnesota. The goals of environmental education in the Minnesota 
GreenPrint are those cited by Minn. Statute § 115A.073, which states:
(a) Pupils and citizens should be able to apply informed decision-making
processes to maintain a sustainable lifestyle. In order to do so, citizens should:
(1) understand ecological systems;
(2) understand the cause and effect relationship between human attitudes and 
behavior and the environment;
(3) be able to evaluate alternative responses to environmental issues before 
deciding on alternative courses of action; and
(4) Pupils and citizens shall have access to information and experiences 
needed to make informed decisions about actions to take on environmental 
issues. (as cited in Kennedy and Stromme, 2008, pg. 3).
For 10 years starting in 2008, Minnesota will focus on four environmental education 
outcomes. They are:
Outcome 1: Minnesotans have the knowledge, skills and attitudes to make 
individual and collective lifestyle choices that support a sustainable environment. 
Outcome 2: Environmental education in Minnesota is of the highest quality and is 
ensured through the development of standards and common definitions.
Outcome 3: Minnesota Academic Standards include Minnesota Environmental 
Literacy Scope and Sequence benchmarks across ALL disciplines and grade- 
levels.
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Outcome 4: Minnesota has a dedicated sustainable funding mechanism for
environmental education for all ages and audiences. (Kennedy and Stromme,
2008, pg. 4)
In Minnesota there are a variety of facilities and locations where environmental education 
takes place to work toward meeting these goals and outcomes.
Based on the North American Association for Environmental Education 
(NAAEE) Guidelines for Learning (K-12), Guidelines for Nonformal Environmental 
Education Programs and the Minnesota GreenPrint, it is clear that environmental 
education centers play a significant part in helping meet their outcomes.
Environmental Education Centers
In Minnesota, employing environmental education centers is one approach used to 
help reach its state environmental education outcomes. Environmental education centers 
(EEC) vary widely with great diversity and numbers based on the variety of mission 
statements, goals, outcomes, education and services provided both at the national level 
and in Minnesota. A residential environmental learning center is one type of EEC 
accepted throughout Minnesota to contribute to the state’s environmental education 
goals.
The E.E.C 2000: A Study of Environmental Education Centers (1992) succinctly 
breaks down environmental education centers in Minnesota into clear and concise 
categories. They are “1) Day-use (parks and nature centers), 2) Zoos, Museums, and 
Special Emphasis Facilities; and 3) Residential Centers (environmental learning centers 
and camps)” (Minnesota Department of Natural Resources (MN DNR) Office of 
Planning and Environmental Education Committee, 1992, p. 2).
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The Minnesota GreenPrint breaks down environmental education audiences into 
the groupings of home, work, school and play. Environmental education centers (EECs) 
and RELCs are intentionally mentioned as a component of play (Kennedy and Stromme, 
2008). However, school groups serve as the largest clientele group to most EECs and 
RELCs in the United States. In working with schools, EECs and RELCs purpose is to 
assist them in meeting their curricular needs. Therefore, EECs and RELCs are also a 
distinct part of schools. This is also supported in the criteria for an RELC set by the 
Minnesota Department of Natural Resources (MN DNR) Office of Planning and 
Environmental Education Committee (1992) and the RELC GreenPrint Council (1995), 
which states similarly that 80% of the RELC school year program, should be devoted to 
K-12 education.
Residential Environmental Learning Centers (RELCs)
Of the various types of environmental education centers in Minnesota, RELCs are 
seen as important contributors to the states environmental education needs.
In Minnesota, the Minnesota Department of Natural Resources (MN DNR) Office 
of Planning and Environmental Education Committee (1992) and the RELC GreenPrint 
Council (1995) state similarly that a RELC should have:
1. A formal Environmental Education mission statement with a strategic/long range 
plan.
2. An established public or non-profit status.
3. An ongoing Environmental Education (minimum 9 months/year program)
4. A significant level of land and building resources (real property).
5. A separate and identifiable Environmental Education budget.
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6. North Central Association of Colleges and Schools accredited.
7. 80% of school year program devoted to K-post secondary.
8. 80% of summer program devoted to environmental education.
9. 80% of budget is devoted to environmental education.
10. Accommodations which must include structures for eating, sleeping and learning.
11. Qualified staff including administration, instructors, food service and 
maintenance.
12. A full service environmental education instructional program.
Furthermore, RELCs may provide “retreats, conferences and educational
opportunities for youth and special populations” (MN DNR Office of Planning and 
Environmental Education Committee, 1992, p. 6). Residential environmental learning 
center missions tend to involve “(multi-day) field based environmental education 
programs, which are experiential” (MN DNR Office of Planning and Environmental 
Education Committee, 1992, p. 7). Their primary audience tends to be 5th and 6th graders 
that attend 3 to 5 days during the school year. The primary audience also includes the 
interns who work 9 or more months during the academic year and are provided training 
in environmental education (Wesley, 2005).
This concludes the overview of residential environmental learning centers and 
how they contribute to environmental education in Minnesota.
Theories Supporting Residential Environmental Learning Centers (RELCs)
Theories supporting RELCs include Environment as an Integrating Context (EIC), 
(Lieberman and Hoody, 1998), environment-based education (Ernst and Monroe, 2004), 
and experiential learning theory (Kolb, Boyatzis and Mainemelis, 1999). Environment as
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an Integrating Context (EIC) is “a framework for interdisciplinary, collaborative, student- 
centered, hands-on, and engaged learning” (Lieberman and Hoody, 1998, pg. 8). 
Environment as an Integrated Context (EIC) is about environmental education being 
distributed throughout the curriculum, with structure and direction from an instructor.
This model has been shown to improve standardized test scores and enthusiasm for 
learning (Ernst and Monroe, 2004).
The EIC concepts are also the core concepts that drive RELCs. During a student’s 
stay at a RELC he/she participates in hands-on learning experiences, that are easily 
adapted to individual students, are cross-disciplinary and aimed at developing student 
knowledge, understanding and appreciation for the environment.
After the EIC model came the environment-based education (EBE) approach. The 
environment-based education (EBE) emphasizes schools using the outdoors to pursue 
broader academic goals through problem solving initiatives, team teaching and learner- 
centered instruction (North American Association for Environmental Education 
(NAAEE) and National Environmental Education Training Foundation (NEETF), 2001). 
Ernst and Monroe (2004) suggested through their study of Florida high school students 
that EBE can improve critical thinking skills.
Putting EBE into practice, it is common for students to write about their RELC 
experience for an English class. This is one example of how a RELC can follow an EBE 
approach, using learner-centered reflection and the environment to accomplish broader 
academic goals—in this case journaling for an English class. This is one example of how 
a RELC follows the EBE model.
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Lastly, experiential learning theory (Kolb, Boyatzis and Mainemelis, 1999) 
focuses on participants’ learning by reflecting on authentic experiences. Learners will 
choose one of two types of experiences—a concrete experience or an abstract 
conceptualization. Concrete experiences are tangible, opportunities that can be acted on. 
Conversely, abstract conceptualizations are things that are thought about, analyzed and 
planned. Learners tend to choose one of two reflective methods—active experimentation 
or reflective observation. Hands-on learners favor active experimentation, while 
observers favor reflective observation (Kolb, Boyatzis and Mainemelis, 1999).
At RELCs, students are continually having authentic experiences in their classes 
and then being asked to reflect on the meaning. For stream or lake ecology, a common 
RELC class, students are asked to investigate the water quality. They have the experience 
of looking for different aquatic macro-invertebrates and doing various chemical water 
quality tests. Then in small groups students are asked to discuss questions such as, “How 
would you describe the health of this stream? Why?” In this way students are using 
experiential learning, by having an experience, and then reflecting on it.
Again, the three primary theories supporting RELCs are Environment as an 
Integrating Context (Lieberman and Hoody, 1998), environment-based education (Ernst 
and Monroe, 2004), and experiential learning theory (Kolb, Boyatzis and Mainemelis, 
1999).
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Table 3
Summary of Theories Supporting Residential Environmental Learning Centers
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Theory Description
Environment as an Integrating 
Context
Uses a school's surroundings and community as a 
framework within which students can construct 
their own learning, guided by teachers and 
administrators using proven educational practices. 
(Lieberman and Hoody, 1998)
Environment-based education Emphasizes schools using the outdoors to pursue 
broader academic goals through problem solving 
initiatives, team teaching and learner-centered 
instruction (Ernst and Monroe, 2004)
Experiential learning theory The process whereby knowledge is created 
through the transformation of experience (Kolb, 
Boyatzis and Mainemelis, 1999)
Program Evaluation
Environmental education centers and residential environmental learning centers 
(RELCs) are now realizing the need to conduct program evaluations to improve and 
measure impacts for program funders and partners (Diamond, 1999; Ernst, Monroe and 
Simmons, 2009; Rossi, Lipsey and Freeman, 2004; Wiltz, 2001). A variety of resources 
are available to help guide evaluation needs of environmental education programs. My 
Environmental Education Evaluation Resource Assistant (MEERA) has become a “go to” 
resource for many organizations (Zint, 2011). Many of the resources cited and used 
throughout this section were accessed through the MEERA online resource. In addition, 
the Proceedings of the Teton Summit for Program Evaluation in Nonformal 
Environmental Education (Wiltz, 2000) established foundational concepts and principles
for program evaluation of environmental education centers using the Delphi technique 
(Patton, 1990).
Based on these and other peer-reviewed documents this section provides an 
overview of the central questions and broad types of program evaluation.
Program evaluation helps environmental education centers answer the basic 
question, “How do we know what is good?” (Wiltz, 2001, pg. 9) or “What is and is not 
working in a program” (Ernst, Monroe and Simmons, 2000, pg. 1). In addition, program 
evaluations provide insights into what extent and whether or not an organization is 
reaching its goals, objectives and mission. Program evaluation helps environmental 
education centers follow a systematic and objective pattern to answer these and more 
specific questions that those involved may want answered.
Different types of program evaluations exist to help answer different questions at 
different stages of a program’s life. The two main types of program evaluation consistent 
with the vast majority of authors and texts are formative and summative (Diamond, 1999; 
Ernst, Monroe and Simmons, 2009; Rossi, Lipsey and Freeman, 2004; Wiltz, 2001).
Some authors or texts include front-end or needs assessment as a third classification 
(Diamond, 1999; Ernst, Monroe and Simmons, 2009), while others include it as a part of 
formative evaluation or will not classify it differently at all. No matter how program 
evaluation is categorized, the following components are generally consistent in the 
literature.
Front-End Evaluation
Front-end evaluation happens before a program is developed or at the very 
beginning stages of development (Diamond, 1999; Ernst, Monroe and Simmons, 2009). It
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can, “identify gaps between your audience’s current level of knowledge, attitudes, skills, 
and behaviors and the level that is desired” (Ernst, Monroe and Simmons, 2009, pg. 7). 
Information from the front-end evaluation would be used to guide program development. 
(Ernst, Monroe and Simmons, 2009).
Formative Evaluation
Formative evaluation corresponds with program improvement. Furthermore, it is 
usually used at the beginning stages of a program’s life. It helps give direction so that an 
organization can work toward meeting its goals, outcomes and mission (Diamond, 1999; 
Ernst, Monroe and Simmons, 2000; Rossi, Lipsey and Freeman, 2004; Wiltz, 2001). 
Sometime formative evaluation can also be used to evaluate the effectiveness of a pilot 
program (Ernst, Monroe and Simmons, 2009).
Summative Evaluation
Summative evaluation is usually done at the end of a program’s history or fiscal 
period to tell the “value, worth, or success of a program” (Ernst, Monroe and Simmons, 
2000, pg. 10). It is used to help report the program’s impact (Diamond, 1999; Ernst, 
Monroe and Simmons, 2000; Rossi, Lipsey and Freeman, 2004; Wiltz, 2001). Often, 
summative evaluations include taking measurements of participant outcomes such as 
knowledge or attitudes to see if the program is meeting its outcomes and goals (Ernst, 
Monroe and Simmons, 2000; Rossi, Lipsey and Freeman, 2004; Wiltz, 2001). “This 
information can be used to decide (and justify) whether or not a program should be 
adopted, continued, scaled back, discontinued, or enhanced” (Ernst, Monroe and 
Simmons, 2009, pg. 10). Many times summative evaluation outcomes are also used to
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justify a program to funders and stakeholders (Diamond, 1999; Ernst, Monroe and 
Simmons, 2000; Rossi, Lipsey and Freeman, 2004; Wiltz, 2001).
Using front-end, formative and summative evaluation in a cyclic pattern can help 
environmental education centers improve, further develop and meet their goals, 
objectives and mission (Ernst, Monroe and Simmons, 2000). Collectively, program 
evaluation can help environmental education centers to be successful in meeting their 
goals. A summary of the program evaluation types and purpose can be seen in Table 4.
Table 4
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Summaries of Program Evaluation Types. (Diamond, 1999; Ernst, Monroe and 
Simmons, 2000; Rossi, Lipsey and Freeman, 2004; Wiltz, 2001).
Type of Program Evaluation Description
Front-end Evaluation Takes place before the program is formed or at 
the very beginning stages to provide clarity in 
what is needed and direction to program goals, 
outcomes and mission.
Formative Evaluation Provides an organization incites on what is and is 
not working and what to change during the 
beginning or middle stages of a programs span.
Summative Evaluation Generally takes place towards the end of a 
programs time to provide incite on the true impact 
to the program its partners and stakeholders.
Evaluation of Environmental Education Centers
As mentioned, program evaluation has become a great interest and need for 
environmental education centers (EEC). However, many of the published evaluation 
studies of environmental education centers usually measure the impact on the participant 
in a quantitative manner. Studies similar to this one, that evaluate the content and 
delivery of the program are frequently kept as internal documents (not published). This
was evident when searching for publications of this type, from the research 
clearinghouses of, My Environmental Education Evaluation Resource Assistant 
(MEERA), the North American Association for Environmental Education (NAAEE) and 
the Wisconsin Center for Environmental Education. This section provides an overview of 
evaluations of RELCs and supporting research that has been published and supports the 
work of EECs.
One of the most groundbreaking and foundational studies of environmental 
education centers is that of Swan (1985). Through analyzing and reviewing many 
dissertations related to outdoor and environmental education, Swan concluded that 
residential environmental education based experiences provide great gains in student self­
esteem and socialization and that longer stays appeared to have larger impacts on the 
whole. Experiences also provided great gains in environmental attitudes and values.
There are two recently published studies that are program evaluations of RELCs. 
A study by Powell, Stern and Ardoin (2008) conducted a program evaluation of the Great 
Smokey Mountain Institute, a RELC. They used a one-group pretest-posttest design to 
measure four factors among 300 students in grades 4 through 7 that had either a 3-day or
5 day experience during the 2006-2007 academic year. Using a Likert-type scale, the 
factors explored were “environmental stewardship, interest in learning and discovery, and 
awareness of the Great Smoky Mountains National Park and biodiversity” (Powell, Stern 
and Ardoin, 2008, pg. 31). Their study ultimately suggested that “longer programs, 
greater pre visit preparation and on-site teacher involvement along with follow-up efforts 
may enhance the long-term outcomes of residential environmental education programs.” 
(Stern, Powell, and Ardoin, 2008, pr. 42).
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Smith-Sebasto and Semrau (2004) conducted a program evaluation of the New 
Jersey School of Conservation. Smith-Sebasto and Semrau used the Children’s Attitude 
Toward the Environment Scale with 577 sixth grade students from three middle schools 
that participated in a 4-day/3-night program. The data was collected over one month and 
all students participated in the same lessons. In the scale of the study it was found that the 
students’ experience at the New Jersey School of Conservation was effective in 
increasing environmentally responsible behavior and that affective and cognitive mission 
objectives are being met by the selected lesson plans.
Other research is available to support other aspects of RELCs. Dettmann-Easler 
and Pease (1999) used a Likert type scale and student interviews in a study that included 
six participating RELCs from the Midwest. They used pre, post and delayed post tests of 
students to find that student attitudes toward wildlife was dramatically improved through 
a RELC experience compared to a classroom control group. Smith-Sebasto and Cavern 
(2006) found using quantitative analysis that relevant pre and post trip activities 
associated with a residential environmental education experience enhanced a students’ 
attitude toward the environment.
In Minnesota, Gilbertson (1990) assessed knowledge and attitudes as indicators of 
environmental literacy from a field trip, a 2-3 day residential outdoor experience and a 4­
7 day residential outdoor experience against a control group. Gilbertson concluded that 
quantities of time spent in the learning experience plus access to diverse habitat types are 
the prime determinants supporting environmental literacy. Thus, a day-use center that 
teaches the same students several times a year is more successful than an RELC or a
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school-teacher that infuses environmental education throughout the year and combines 
with field experiences as the best predictor.
Chapter Summary
The literature reviewed provides a foundation of environmental education, 
environmental education centers (EECs), residential environmental learning centers 
(RELCs) and program evaluation. RELCs, a type of EEC is an accepted method of 
delivering environmental education and is supported by the theories of Environment as an 
Integrated Context (EIC), environment-based education and experiential learning. The 
North American Association of Environmental Education (NAAEE) and Minnesota 
GreenPrint both guide the mission and outcomes of EECs and RELCs in Minnesota. 
These types of programs need to be evaluated to discover what is, or is not working. This 
evaluative study will provide incites as to whether or not a purpose of an RELC in 
Minnesota is addressing the (NAAEE) Guidelines for Learning (K-12), based on its 
mission.
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Chapter Three 
Methodology
This study was an evaluation of the extent that staff at the Wolf Ridge 
Environmental Learning Center (WRELC) addresses all 4 areas from the North American 
Association for Environmental Education (NAAEE) Guidelines for Learning (K-12). The 
goal is to determine continuity across levels of staff—agency-wide regarding the purpose 
of environmental education in accordance with the agency mission and how that meets 
the education delivery to grades 4-6 students in accordance with the NAAEE guidelines. 
This section provides descriptions of the program evaluation design, site selection, site 
description, subject selection, outcome measures, and conditions of testing and data 
analysis.
Program Evaluation Design
This project was a summative evaluation of the staff based upon the consistency 
between the agency mission as a reflection of its purpose and the North American 
Association for Environmental Education (NAAEE) Guidelines for Learning (K-12).
Site Selection
Site was selected based on a purposeful selection. The criteria of the 
environmental education center (EEC) selected was a Residential Environmental 
Learning Center (RELC) in Northeastern Minnesota with programming focused on 
environmental education components that serve schools. The Wolf Ridge Environmental 
Learning Center located near Finland, Minnesota and the Audubon Center of the North 
Woods located near Sandstone, Minnesota both meet these criteria. Between these two
RELCs, the Wolf Ridge Environmental Learning Center (WRELC) was chosen because 
of the author’s familiarity with the site.
Site Description
The Wolf Ridge Environmental Learning Center (WRELC) has a 2000-acre 
campus and is located on a ridge overlooking Lake Superior. It is located in Finland, 
Minnesota approximately 70 miles Northeast of Duluth, MN. See Figure 1 for 
geographic location of WRELC. The landscape includes creeks, two lakes, and two high 
peaks. The ecology of the area includes mixed forests of maple, birch and spruce.
Wildlife home to the area include pine marten, eagles, black bear, wolf, whitetail deer, 
fox, beaver, peregrine falcons and loons (Wolf Ridge Environmental Learning Center, 
2008a).
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Figure 1. Wolf Ridge Environmental Learning Center (WRELC) geographic location. 
This figure shows the geographic location of WRELC relative to the state of Minnesota, 
Wisconsin and marked cities. (Wolf Ridge Environmental Learning Center, 2009).
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Figure 2. Wolf Ridge Environmental Learning Center (WRELC) flowchart of selected 
staff.
Wolf Ridge Environmental Learning Center (WRELC) teaches and provides a 
variety of classes utilizing the landscape and ecology of the area. Classes taught cover 
ecological, aquatic, environmental issues, earth sciences, personal growth and team skills, 
outdoor recreation skills and creative arts subject areas. Examples of classes across this 
spectrum include animal signs, forest ecology, stream study, climate change and energy, 
weather, adventure ropes, cross-country skiing and papermaking (WRELC, 2008b).
The majority of these classes and activities are taught to school groups that stay at 
WRELC from 3 to 5 days. Students generally participate in a morning and afternoon 
class that are each three-hours long. In the evening, the majority of students participate in 
a one and a half hour evening activity, and a one-hour naturalist program (WRELC, 
2008b). School groups generally participate in a variety of the classes offered in the 
different subject areas depending on season, available resources, and school preference.
Most of the classes taught are led by Wolf Ridge Environmental Learning Center 
9-month interns (also called “Student Naturalists”) who are participating in the WRELC 
Naturalist Training program. Each academic year 16-Student Naturalists live on site, take
classes and teach classes to Wolf Ridge ELC audiences. Additional WRELC staff 
includes administration, support staff and a variety of program staff such as Curriculum 
Specialist, Adventure Education Coordinator, and Animal Care Specialist. See Figure 2 
for a flowchart of select WRELC staff.
These methods, staffing, and settings are a fairly common approach to the 
delivery of education at an RELC throughout the United States. In other words, the 
WRELC, while holding a reputation of excellence represents a normative model of EE 
delivery and practice at an RELC. Special to WRELC is that four of the sixteen Student 
Naturalists, also known as Apprentice Naturalists, will stay for a second academic year. 
The Director of Naturalist Training serves as the direct supervisor of the Student 
Naturalists, and the Animal Care Specialist supervises the Apprentice Naturalists.
Subject Selection
Using a purposeful sampling technique (Patton, 1990), the Wolf Ridge 
Environmental Learning Center (WRELC) staff members interviewed included the 
Executive Director, Assistant Director, Curriculum Support Specialist, 4 Student 
Naturalists and 2 Apprentice Naturalists. This was based on either their leadership role 
with the WRELC educational program and/or direct contact with students. Using 
purposeful sampling (Patton, 1990), the Director of Naturalist Training provided the 
names of four of the sixteen Student Naturalists and two of the four Apprentice 
Naturalists that were representative of both groups (e.g. quiet/outspoken; 
experienced/inexperienced). The Director of Naturalist Training was chosen to provide 
these names because of his role and familiarity with the Student Naturalists and 
Apprentice Naturalists.
EVALUATION OF A RELC 27
Outcome Measures
The Wolf Ridge Environmental Learning Center educational program outcomes 
were based on the WRELC mission, as a reflection of its purpose, and correlated with 
how it addresses all four of the North American Association for Environmental Education 
(NAAEE) Guidelines for Learning (K-12) (see Table 1). These were chosen because they 
are the four areas that are accepted to guide learners to environmental literacy. The 
guiding questions for Wolf Ridge Environmental Learning Center (WRELC) staff 
interviews are in Tables 5, 6, 7 and 8.
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Table 5
Guiding Questions for Executive Director and Assistant Director
29
Outcome Measure Questions
Wolf Ridge 
Environmental 
Learning Center 
Outcomes
What are your educational outcomes? How do you know? 
What is the evidence?
How does your role support the educational outcomes of: 
having students asking questions, analyzing and interpreting 
information? How do you know? What is the evidence?
North American 
Association for 
Environmental
How does your role support educational outcomes of: 
student understanding of environmental processes and 
systems? How do you know? What is the evidence?
Education (NAAEE) 
Guidelines for Learning 
(K-12)
How does your role support educational outcomes of: 
students investigating environmental issues? How do you 
know? What is the evidence?
How does your role support educational outcomes of: 
students acting on their own conclusions? How do you 
know? What is the evidence?
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Table 6
Guiding Questions for Director of Naturalist Training
30
Outcome Measure Questions
Wolf Ridge 
Environmental 
Learning Center 
Outcomes
What are your educational outcomes? How do you know? 
What evidence is the evidence?
How do you train student naturalists so that they can teach 
students to ask questions, analyze and interpret information? 
How do you know that they achieve this outcome? What is 
the evidence?
North American 
Association for 
Environmental 
Education (NAAEE) 
Guidelines for Learning 
(K-12)
How do you train student naturalists so that they can teach 
students to develop understanding of environmental 
processes and systems? How do you know that they achieve 
this outcome? What is the evidence?
How do you train student naturalists so that they can teach 
students to investigate environmental issues? How do you 
know that they achieve this outcome? What is the evidence?
How do you train student naturalists so that they can teach 
students to develop and act on their own conclusions? How 
do you know that they achieve this outcome? What is the 
evidence?
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Table 7
Guiding Questions for Curriculum Support Specialist
31
Outcome Measure Questions
Wolf Ridge 
Environmental 
Learning Center 
Outcomes
What are your educational outcomes?
How do you know? What evidence do you have to support 
this?
How does the educational curriculum support student 
development of asking questions, analyzing and interpreting 
information? How do you know? What is the evidence?
North American 
Association for 
Environmental
How does the educational curriculum support student 
understanding of environmental processes and systems? 
How do you know? What is the evidence?
Education (NAAEE) 
Guidelines for Learning 
(K-12)
How does the educational curriculum support student 
development of investigating environmental issues? How do 
you know? What is the evidence?
How does the educational curriculum support students 
ability to develop and act on their own conclusions? How 
do you know? What is the evidence?
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Table 8
Guiding Questions for Apprentice Naturalists and Student Naturalists
32
Outcome Measure Questions
Wolf Ridge 
Environmental 
Learning Center 
Outcomes
What are your educational outcomes? 
How do you know? What is the evidence?
Provide examples of how your students ask questions, 
analyze and interpret information. How do you know? What 
is the evidence?
North American 
Association for 
Environmental
Provide examples of how your students develop 
understanding of environmental processes and systems. 
How do you know? What is the evidence?
Education (NAAEE) 
Guidelines for Learning 
(K-12)
Provide examples of how you have students investigate 
environmental issues. How do you know? What is the 
evidence?
Provide examples of how your students develop and act on 
their own conclusions. How do you know? What is the 
evidence?
Conditions of Testing
Data was collected in person in the conference room of the office building at the 
Wolf Ridge Environmental Learning Center. Interviews with the Executive Director, 
Assistant Director, Director of Naturalist Training, and Curriculum Support staff member 
were each in person on an individual basis. The four Student Naturalists and two 
Apprentice Naturalists were each interviewed in their own respective groups. Each 
interview was no longer than an hour. Interviewees were sent electronic letters (Appendix 
C) and their respective questions a week beforehand in an effort to give them time to 
prepare. At the beginning and end of each interview, interviewees were read a written 
script (Appendix D). See Table 9 for a detailed layout of the interview schedule.
Table 9
Interview Schedule for Wolf Ridge Environmental Learning Center Staff
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Staff Member Time
Executive Director April 25, 2011, 9:00 a.m.
Assistant Director April 25, 2011, 1:00 p.m.
Director of Naturalist Training April 25, 2011, 2:00 p.m.
Educational Program Staff --Trails and Curriculum 
Support
April 25, 2011, 3:00 p.m.
4 Student Naturalists April 28, 2011, 10:00 a.m.
2 Apprentice Naturalists April 28, 2011, 3:00 p.m.
Data Analysis
Interviews were audio recorded and transcribed. Information was analyzed, 
looking for examples and consistency of the WRELC education program, based on the 
mission, addressing the North American Association for Environmental Education 
(NAAEE) Guidelines for Learning (K-12).
Transcripts were compared with WRELC documents for continuity across 
administration, program staff and 9-month interns. For example, the Director of 
Naturalist Training stated that he supervises, trains and evaluates 9-month interns so in 
classes taught, students are frequently in small groups of 4-5 students investigating and 
discovering answers to questions. To support this, he provided a copy of the Wolf Ridge 
Environmental Learning Center Environmental Educator Literacy Competencies Manual, 
which supports in written form the goals of using inquiry. This shows the type of 
examples being sought across the WRELC education program in addressing the NAAEE 
Guidelines for Learning (K-12).
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Chapter 4
Results
As stated in Chapter 3, this project was a summative evaluation of the program 
based upon the consistency between the agency mission as a reflection of their purpose 
and the North American Association for Environmental Education (NAAEE) Guidelines 
for Learning (K-12).
The Wolf Ridge Environmental Learning Center (WRELC) staff interviewed and 
their roles in relation to the WRELC education program are:
Administration
Executive Director (ED): Oversees vision of WRELC program and curriculum. 
Assistant Director (AD): Oversees and supervises all of the educational 
programming at WRELC and other aspects related to student or customer 
experience.
Program Staff
Director of Naturalist Training (DNT): Trains and supervises 16 student 
naturalists.
Curriculum Support (CS): Responsible for maintaining the integrity of written 
lesson plans and upkeep of course materials for 15 curricular areas.
9-Month Interns
Apprentice Naturalists (AN#1, AN#2): Serve as primary instructors of WRELC 
curriculum
Student Naturalists (SN#1, SN#2, SN#3, SN#4): Serve as primary instructors of 
WRELC curriculum
The number of interviews held was 6 (n=6). Interviews were conducted on April 
25th and April 28th, 2011 and took a total of 6 hours. Interviews were then transcribed into 
Microsoft Word. Transcriptions were analyzed for examples of the WRELC education 
program addressing the four North American Association for Environmental Education 
(NAAEE) Guidelines for Learning (K-12).
A summary of the NAAEE Guidelines for Learning (K-12) is in Table 9.
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The WRELC mission “is to develop a citizenry that has the knowledge, skills, 
commitment, and motivation to work together for a quality environment” (Wolf Ridge 
Environmental Learning Center, 2008).
Their mission is met by:
• Fostering awareness, curiosity and sensitivity to the natural world
• Providing life long learning experiences in nature
• Developing social understanding, respect and cooperation
• Modeling values, behaviors and technologies, which lead to a sustainable 
lifestyle
• Promoting the concepts of conservation and stewardship
• Educational philosophy (Wolf Ridge Environmental Learning Center, 2008)
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Table 10
North American Association for Environmental Education (NAAEE) Guidelines 
for Learning (K-12) Strands and General Descriptions (NAAEE, 2010, pg. 5-6).
Strand Number 
and Title
Strand Description
Strand 1: 
Questioning, 
Analysis and 
Interpretation 
Skills
Environmental literacy depends on learners' ability to ask questions, 
speculate, and hypothesize about the world around them, seek 
information, and develop answers to their questions. Learners must be 
familiar with inquiry, master fundamental skills for gathering and 
organizing information, and interpret and synthesize information to 
develop and communicate explanations.
Strand 2: 
Knowledge of 
Environmental 
Processes and 
Systems
An important component of environmental literacy understands the 
processes and systems that comprise the environment, including human 
social systems and influences. That understanding is based on knowledge 
synthesized from across traditional disciplines. The guidelines in this 
section are grouped in four sub-categories:
• 2.1—The Earth as a physical system
• 2.2—The living environment
• 2.3—Humans and their societies
• 2.4—Environment and society
Strand 3: Skills for 
Understanding 
and Addressing 
Environmental 
Issues
Skills and knowledge are refined and applied in the context of 
environmental issues. These environmental issues are real-life dramas 
where differing viewpoints about environmental problems and their 
potential solutions are played out. Environmental literacy includes the 
abilities to define, learn about, evaluate, and act on environmental issues. 
In this section, the guidelines are grouped in two sub-categories:
• 3.1—Skills for analyzing and investigating environmental issues
• 3.2—Decision-making and citizenship skills
Strand 4: Personal 
and Civic 
Responsibility
Environmentally literate citizens are willing and able to act on their own 
conclusions about what should be done to ensure environmental quality. 
As learners develop and apply concept based learning and skills for 
inquiry, analysis, and action, they also understand that what they do 
individually and in groups can make a difference.
Reliability
This is a qualitative study, which was read by a third party who is an experienced 
educator and administrator. The results were supported by this third party, which 
increases the reliability of the study. Reliability is also supported by cross-referencing 
interviews with written documents, which supports the interviews. Interviews and written 
documents are presented with each of the NAAEE Guidelines for Learning (K-12), strand 
by strand.
Strand 1: Questioning, Analysis and Interpretation Skills
Evidence
6 out of 6 (n=6 (100%) WRELC positions interviewed reported similar responses 
indicating knowledge, purpose and delivery of Strand 1 as a component of the WRELC 
mission.
Interviews
Administration
Both the Executive Director (ED) and Assistant Director (AD) cited inquiry based 
learning as a key component in delivery of the education program. Their examples and 
language support this.
The ED stated that when students ask questions, instructors should reply by 
saying something such as, “what do you think?” or “let’s go outside and find the answer 
to that.” The Executive Director stated that students are “going out and doing self 
discovery” and trying to answer “some of their own questions.”
(Executive Director, personal communication, April 25, 2011).
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Regarding the implementing of Strand 1, the AD stated that the Director of
Naturalist Training (DNT) whose responsibility includes evaluating the pedagogy and
content portions of the student naturalists’ teaching addresses it. Further, the AD stated:
The DNT is routinely evaluating the primary educators, the Student Naturalists 
that are teaching in our K-12 program and so in the outcomes of having students 
asking questions, analyzing and interpreting information, one of his jobs is the 
pedagogy components. One of his jobs is the content portion of the class. And so 
as he observes Student Naturalists, he is evaluating both of those aspects 
(Assistant Director, April 25, 2011).
Additionally, the position facilitates Student Naturalists’ teaching styles by encouraging
them to have students explore and find answers to questions in small independent
learning groups. The Director of Naturalist Training observes 4 out of 180 classes taught
by each Student Naturalist and reflects with him/her immediately afterward so they can
apply teaching suggestions later in the academic year. Out of these, the DNT develops a
written evaluation. See Appendix E for an example of an evaluation. Student naturalists
also submit peer evaluations and self-video evaluations to the Director of Naturalist
Training which are evidence of addressing Strand 1: Questioning, Analysis and
Interpretation Skills. (Assistant Director, personal communication. April 25, 2011).
Again, the ED and AD verbal examples provided correspond to the inquiry
learning connected to Strand 1: Questioning, Analysis and Interpretation Skills.
Program Staff
The DNT and CS staff member provided verbal examples that further supported 
the use of inquiry based learning throughout the education program that supports Strand 
1.
The DNT and AD, interviewed independently, stated the responsibilities of 
supervising student naturalists similarly, including the use of the terms “pedagogy” and
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“content.” The DNT stated that he focuses on the Student Naturalist use and 
understanding of experiential learning techniques. In this manner he hopes to ensure that 
the Student Naturalists get students to understand, “what to ask, how to ask them, and 
how to get some answers” to student questions in class. The primary evidence of the 
student naturalists meeting this strand is through aforementioned observations and written 
evaluations by the DNT as well as peer-evaluations and self-video evaluations. (Director 
of Naturalist Training, personal communication, April 25, 2011).
The Curriculum Support employee provided his view on WRELC teaching by 
saying “...we either ask the questions and we challenge the kids to answer them. But 
mostly we set up a situation and see what questions come out of it...At least we’ve 
intentionally written it (the curriculum) that way” (Curriculum Support, personal 
communication, April 25, 2011). As evidence, in the WRELC Beavers lesson plan, 
students investigate a beaver habitat. For assessing an outcome students are asked to 
point to a place in the stream where they would build a lodge and explain why. This 
lesson plan is provided in Appendix F. In the Forest Ecology lesson plan, students are 
asked to develop a simple forest management plan taking into account many real life 
variables. In the Ojibwe Heritage lesson plan, learners are asked to use inquiry to think 
about the lifestyle of Native Americans in the area and what aspects they might enjoy or 
have difficulty incorporating into their own lives. These examples support the use of 
inquiry based learning throughout the WRELC education program, which address to 
Strand 1.
9-Month Interns
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The Student Naturalists and apprentice naturalists provided examples which
demonstrate their use of inquiry based learning in their teaching and implementing of
Strand 1: Questioning, Analysis and Interpretation Skills.
In teaching, the four Student Naturalists (SN#1, SN#2, SN#3, and SN#4)
interviewed provided examples of inquiry based teaching that was congruent with
WRELC staff interviewed and addresses Strand 1: Questioning, Analysis and
Interpretation Skills. SN#1 and SN#2 stated, in many cases it is appropriate to encourage
students to discuss questions with their peers in small groups. SN#3 and SN#4 discussed
practices such as setting up the classroom in non-typical formats to initiate inquiry. One
example was, not using chairs and having a variety of rocks or animal signs spread out
around the room for them to feel and investigate as they enter the classroom (Student
Naturalists, personal communication, April 28, 2011).
The two Apprentice Naturalists (AN#1 and AN#2) provided another example that
shows their understanding and addresses Strand 1: Questioning, Analysis and
Interpretation Skills:
AN#1: So, figuring out how to ask questions that gets them to ask questions. 
Perfect example is animal signs. Of course you could look at it and say, “that’s a 
squirrel” but that would be muddying inquiry. So many of the training and 
conversations that you have with kids spiral around figuring out the story behind 
it or figuring out why you think the way you do, or what clues can you look for.
AN#2: Working at Wolf Ridge Environmental Learning Center, I’ve learned a lot 
of good techniques. You know, ways of asking questions, you ask them what it is 
and why they think that. For the animal signs example, “what is this?” and then 
get them to think, “why do you think this?” I think just getting them to open their 
eyes and listen and try to observe what’s going on, this really helps them analyze 
information (AN#1 and AN#2, personal communication, April 28, 2011).
In this way, AN#1 and AN#2 indicated their approach is consistent with Strand 1:
Questioning, Analysis and Interpretation Skills.
These examples demonstrate how the 9-Month Interns implement inquiry based 
learning in their teaching which is congruent and supports Strand 1: Questioning, 
Analysis and Interpretation Skills.
Written Materials
The written materials provided include the WRELC curriculum and the Wolf 
Ridge Environmental Learning Center Environmental Educator Literacy Competencies 
Manual (Appendix G). Both provide written evidence of addressing Strand 1: 
Questioning, Analysis and Interpretation Skills in program purpose. The WRELC 
curriculum has inquiry teaching practices built into each lesson and that support Strand 1. 
An example of a WRELC lesson plan is provided in Appendix F. The DNT written 
evaluations provide evidence of instructors using inquiry. An example of a written 
evaluation is provided in Appendix E. The education domain of the Wolf Ridge 
Environmental Learning Center Environmental Educator Literacy Competencies Manual 
states, “I understand the central concepts, tools of inquiry and structures of the disciplines 
I will teach, especially those related to environmental literacy” (WRELC, 2003, pg. 4). 
Inquiry, from the Competencies Manual is connected with the intention of Strand 1. Last, 
the WRELC mission and educational philosophy supports inquiry based learning, which 
addresses Strand 1. See Appendix H for the WRELC mission.
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Theme Strand 1:
Questioning, Analysis and Interpretation Skills
Frequency Purpose 
n=6 (100%)
n=6 (100%) means that 6 out of 6 WRELC positions interviewed showed consistency of 
Strand 1 being an intentional part of the WRELC mission.
Administration “All of the lesson plans, when we do training, for the student naturalists and for the 
program staff it is based on inquiry.”
Program Staff “...we either ask the questions and we challenge the kids to answer them. But mostly we 
set up a situation and see what questions come out of it.”
9-Month Interns “Of course you could look at it and say ‘that’s a squirrel’ but that would be muddying 
inquiry. So many of the conversations with kids spiral around figuring the story out 
around it.”
Written Materials WRELC Curriculum (See an example lesson plan in Appendix F), Director of Naturalist 
Training student naturalist written evaluation (Appendix E), WRELC Environmental 
Educator Literacy Competencies Manual (Appendix G), WRELC mission (Appendix 
H)
Figure 3. Summary of results for NAAEE Guidelines for Learning (K-12) Strand 1: 
Questioning, Analysis and Interpretation Skills.
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Table 11. Links between Wolf Ridge Environmental Learning Center Curriculum Framework, Curriculum and the North American 
Association for Environmental Education Guidelines for Learners (K-12) Strand 2: Knowledge of Environmental Processes and Systems
Wolf Ridge Environmental 
Learning Center Curriculum 
Framework Concept Areas
Wolf Ridge Environmental 
Learning Center Day Classes
North American 
Association for 
Environmental 
Education (NAAEE)
Guidelines for Learning (K-12)
Strand 2: Knowledge 
of Environmental 
Processes and 
Systems Concepts
Natural Resources: The earth is 
essentially a closed system.
Fisheries Management,
Wildlife Management, Geology
2.4 C
Ecosystems: All living and non-living 
components of an environment 
interact with one another to form an 
ecosystem.
Birds, Fisheries Management, Frozen 
Lake Study, Lake Study, Small 
Mammals, Snowshoe Hares, Stream 
Study, Superior Snowshoe, Wetland 
Ecology, Beavers, Animal Signs
2.2 A, C, D
Natural Cycles: Every component of 
nature forms a cycle and is in constant 
change.
Acid Rain, Weather Forecasting, 
Geology
2.1 A, B, C
2.2 B
Biodiversity: A complex natural 
system is more stable than a simple 
one, and more able to absorb 
disturbances.
Birds, Frozen Lake Study, Lake Study, 
Seeds of Change, Small Mammals, 
Stream Study, Wildlife Management, 
Animal Signs, Trees and Keys
2.2 A, B
Ecological Adaptations: All living 
things acquire physical and behavioral 
adaptations to be successful in their 
environment.
Birds, Frozen Lake Study, Lake Study, 
Small Mammals, Snowshoe Hares, 
Stream Study, Beavers
2.2 A, B
Populations Ecology: Populations are 
limited to a density the environment 
can support by shortages of basic 
needs, and may be further reduced by 
other mortality factors.
Fisheries Management, Frozen Lake 
Study, Snowshoe Hares
2.2 A
Human Culture and History:
Humans and the environment are 
interrelated.
Acid Rain, Birds, Changing Climate, 
Earthworks, Fisheries Management, 
Seeds of Change, Voyageur Life, 
Wetland Ecology,
Wildlife Management, Forest Ecology, 
Beavers, Animal Signs,
Trees and Keys, Ojibwa Heritage
2.3 A, B, C. D, E
2.4 A, B, C, D, E
Personal Growth: Attitude and skill 
of individuals determine motivation 
and commitment to act.
Adventure Ropes, FIRST Games, 
Rock Climbing, Basic Survival
Group Building: Personal and social 
values guide actions that are a 
powerful force for positive change.
Adventure Ropes, FIRST Games, 
Rock Climbing, Basic Survival
Outdoor Recreation: Lifelong 
participation in outdoor physical 
activities promotes a healthy 
relationship between people and the 
environment.
Beginning Orienteering, Competitive 
Orienteering, Canoeing, Cross Country 
Skiing, Superior Snowshoe
North American Association 
for Environmental Education 
(NAAEE)
Guidelines for Learning 
(K-12)
Strand 2: Knowledge of 
Environmental Processes and 
Systems Concepts:
2.1 The earth as a physical 
system
A. Processes that shape the 
earth
B. Changes in matter
C. Energy
2.2 The living environment
A. Organisms, populations 
and communities
B. Heredity and evolution
C. Systems and connections
D. Flow of matter and 
energy
2.3 Humans and their 
societies
A. Individuals and groups
B. Culture
C. Political and economic
systems
D. Global connections
E. Change and conflict
2.4 Environment and society
A. Human/environment 
interactions
B. Places
C. Resources
D. Technology
E. Environmental Issues
Strand 2: Knowledge of Environmental Processes and Systems
Evidence
6 out of 6 (n=6 (100%)) WRELC positions interviewed reported similar responses 
indicating knowledge, purpose and delivery of Strand 2 as a component of the WRELC 
mission.
Interviews
Administration
Both the ED and AD stated that the WRELC education program primarily serves 
to supplement school curriculum and Minnesota state academic standards. In other 
words, meeting Strand 2 is not a focus of the program. The schools help determine what 
classes WRELC offers.
Providing an overview of the education program, the AD provided a paper copy 
of the WRELC Curriculum Framework (Appendix I) that provides a matrix from which 
all current and future lessons are developed. The WRELC Curriculum Framework 
concept areas and curriculum (of day classes) are shown and compared to the North 
American Association for Environmental Education (NAAEE) Guidelines for Learning 
(K-12) from Strand 2 in Table 11. The most common component of the NAAEE 
Guidelines for Learning (K-12) Strand 2 covered throughout the entire WRELC 
curriculum framework is Strand 2.2: The Living Environment. The curriculum 
framework concepts that have the fewest lesson plans are Natural Cycles and Population 
Ecology. Outside of the NAAEE Guidelines for Learning (K-12) the WRELC education 
program offers outdoor recreation, personal growth and group building classes.
(Executive Director, personal communication, April 25, 2011).
EVALUATION OF A RELC 44
The ED stated that WRELC has a role to make sure we are meeting Minnesota 
state academic standards and helping accommodate school needs. The AD stated 
similarly, that the WRELC is “...here to supplement the educational curriculum 
experiences, goals for our visiting clients.”
Again, while the curriculum covers all content areas of Strand 2, it is not the 
primary concern of WRELC or the attending schools.
Program Staff
Similar to the AD, the CS mentioned the curriculum framework and curriculum as 
guiding components in meeting Strand 2: Knowledge of Environmental Processes and 
Systems.
The DNT spoke about training Student Naturalists to be competent in the content 
components of Strand 2. This includes following the Wolf Ridge Environmental Learning 
Center Environmental Educator Literacy Competencies Manual (Appendix G), which 
provides a detailed vision for training student naturalists in the areas of environmental, 
educational, and leadership knowledge, skills and attitudes. The DNT said that student 
naturalists become knowledgeable and informed in the environmental domain through the 
WRELC curriculum, classes, seminars and field trips that he, WRELC staff, University 
of Minnesota Duluth faculty and other community members offer on a continual basis 
throughout the school year. For example, every week the DNT sets an hour for Student 
Naturalists to explore and learn about plants; he calls this activity “green guys.” WRELC 
staff is very qualified in their specialties. Several are authors of field guides. One staff 
member, Kurt Mead, who wrote Dragonflies of the North Woods, provides a dragonfly 
and insect workshop. Another presents a frog seminar for the student naturalists. Through
EVALUATION OF A RELC 45
the WRELC Geology class student naturalists become familiar with the local geology and 
are capable of identifying rocks of the region. Through the University of Minnesota 
Duluth student naturalists have the opportunity to take a 3-credit Environmental Issues 
and Investigation class. While at WRELC, student naturalists are encouraged to take on a 
variety of projects. One of them is a nature journal, where student naturalists keep track 
of things they see such as birds, plants, wildlife, etc. and memorable experiences. All of 
these training opportunities develop student naturalists to be competent to teach about 
Strand 2: Knowledge of Environmental Processes and Systems.
All of Strand 2 content is addressed by student naturalist training.
9-Month Interns
Student naturalists and apprentice naturalists both cited the WRELC curriculum 
as the primary resource supporting their teaching and implementing of Strand 2: 
Knowledge of Environmental Processes and Systems.
Written Materials
The written materials provided that support the delivery of Strand 2 were the 
WRELC Curriculum, the WRELC Curriculum Framework (Appendix I), and the Wolf 
Ridge Environmental Learning Center Environmental Educator Literacy Competencies 
Manual (Appendix G). The curriculum framework includes concept areas of natural 
resources, ecosystems, natural cycles, biodiversity, ecological adaptations, population 
ecology, human culture and history. The competencies manual included areas of natural 
sciences, social sciences, humanities, outdoor pursuits and environmental issues. All of 
these are key components of Strand 2.
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Theme Strand 2: Knowledge of Environmental Processes and Systems
Frequency Purpose 
n=6 (100%)
n=6 (100%) means that 6 out of 6 WRELC positions interviewed showed consistency of 
Strand 2 being an intentional part of the WRELC mission.
Administration “This information is outlined in the curriculum framework, curriculum and classes”
Program Staff “As I look at this list before me I see the earth as the physical system, living 
environment, humans and their living systems; I look at that and think about our 
curriculum and that guides most of what’s going on.”
9-Month Interns “One thing that comes to mind right away is the concept of ecology. That there’s 
relationships between everything and what you see around you and that really brings 
this out. If your teaching a class about geology and you see a really cool bird you can 
talk about that because it’s related.”
Written Materials WRELC Curriculum, WRELC Curriculum Framework (Appendix I), WRELC 
Environmental Educator Literacy Competencies Manual (Appendix G), WRELC 
mission (Appendix H)
Figure 4. Summary of results for NAAEE Guidelines for Learning (K-12) Strand 2: 
Knowledge of Environmental Processes and Systems
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Strand 3: Skills for Understanding and Addressing Environmental Issues
Environmental issues are addressed in two different portions of the North
American Association for Environmental Education (NAAEE) Guidelines for Learners
(K-12). First, in Strand 2: The Living Environment, as a sub component of 2.4:
Environment and Society states:
Learners are familiar with a range of environmental issues at scales that range 
from local to national to global. They understand that people in other places 
around the world experience environmental issues similar to the ones they are 
concerned about locally (NAAEE, 2010, pg. 11).
There is also another whole strand geared toward environmental issues, Strand 3: Skills
for Understanding and Addressing Environmental Issues. The first component of it states:
Learners are able to use primary and secondary sources of information, and apply 
growing research and analytical skills, to investigate environmental issues, 
beginning in their own community (NAAEE, 2010, pg. 11).
5 out of 6 (n=5 (83%)) of Wolf Ridge Environmental Learning Center positions
interviewed talked about this strand in relation to how to teach environmental issues in a
class and provided examples of how they did this. This follows more closely the
environmental issues mentioned in Strand 2: The Living Environment, as a sub
component of 2.4: Environment and Society.
For example, the ED said that it is the naturalists’ role when educating about
environmental issues to discuss different views (Executive Director, personal
communication, April 25, 2011).
The AD provided similar information saying that concerning action or issue-based
topics, we strive to provide unbiased information on multiple viewpoints. For example, to
address the sulfide mining issue in Northeastern Minnesota, they brought in a
knowledgeable speaker that was completely opposed, and then on another day, someone
who was completely for, sulfide mining, each from organizations that represent their 
respective view points. As in Strand 2, the AD mentioned that there is no evidence that 
learning took place concerning Strand 3 (Assistant Director, personal communication, 
April 25, 2011).
The Director of Naturalist Training mentioned the 3-credit University of 
Minnesota Duluth Environmental Issues Investigation class that most student naturalists 
take and other seminars that deal with issues that give them information as a part of their 
training. He said that he models ethical behavior, like biking to work every day to 
challenge the student naturalists, and encourages them to think about how to challenge 
their students.
Student naturalists and apprentice naturalists each had their own ways of 
discussing or teaching about environmental issues in their classes. SN#3 provided her 
method when she said; “Usually I present a neutral stance for myself and then give 
information on why the varying sides believe what they do: what are the arguments and 
why they are credible and then leave it open at the end and that it is something to 
consider and everyone is free to choose.” AN#1 said that a lot of times she opens up a 
forum of discussion on a topic, especially if it is something that is in the news and 
students might have information to share.
Curriculum Support WRELC employee said that most of the classes do not have a 
concentrated focus on environmental issues. However, at least in each of the lesson plans 
and generally at the end, students are asked to think, “so what?” (The answer might be an 
environmental issue, or concern they have back home or in their community).
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Again, these examples align more closely with Strand 2: Knowledge of 
Environmental Processes and Systems and not Strand 3: Skills for Understanding and 
Addressing Environmental Issues.
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Theme Strand 3: Skills for Understanding and Addressing Environmental Issues
Frequency Purpose 
n=5 (83%)
n=5 (83%) means that 5 out of 6 WRELC positions interviewed talked about this strand 
in relation to Strand 2, rather than Strand 3.
Administration “I am a big proponent of investigating environmental issues because I firmly believe 
that you can look at all sides and let the students make up their mind.”
Program Staff “Environmental issues and stewardship topics tend to come up in the end of our classes 
when we ask the students, ‘So what?’”
9-Month Interns “I think that portraying multiple view points is important...In classes we are not 
advocating any sort of view. We are trying to open up their mind and see that there are 
many different ways to go about it.”
Written Materials WRELC Curriculum, WRELC Curriculum Framework (Appendix I), WRELC 
Environmental Educator Literacy Competencies Manual (Appendix G)
Figure 5. Summary of results for NAAEE Guidelines for Learning (K-12) Strand 3: Skills 
for Understanding and Addressing Environmental Issues. (Information in this table is 
more closely aligned with content from Strand 2 rather than Strand 3.)
Strand 4: Personal and Civic Responsibility
5 out of 6 (n=5 (83%)) of the Wolf Ridge Environmental Learning Center staff 
indicated that Strand 4: Personal and Civic Responsibility is not accomplished through 
their school group education program. The ED and AD indicated in their respective 
interviews that personal and civic responsibility was present in the summer high school 
academic camp where WRELC serves as the actual school with course syllabus and 
assigned grades. There, students are doing research, completing projects and acting on 
their own conclusions, but, again no evidence was provided that WRELC accomplishes 
this with their 4th-6th grade students.
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Theme Strand 4: Personal and Civic Responsibility
Frequency Purpose 
n=5 (83%)
n=5 (83%) means that 5 out of 6 WRELC positions interviewed indicated Strand 4 not 
being an intentional part of the WRELC mission.
Administration “I think we really see this more in our high school science class that goes on in the 
summer time and not so much with the schools that attend during the academic year.”
Program Staff “I don’t think we hit this at all. We only have the students for 3-5 days and then their 
gone.”
9-Month Interns “We can’t control this.”
Written Materials None
Figure 6. Summary of results for NAAEE Guidelines for Learning (K-12) Strand 4: 
Personal and Civic Responsibility
Summary
The results show that the Wolf Ridge Environmental Learning Center staff 
interviewed is knowledgeable and consistent in addressing the North American 
Association for Environmental Education Guidelines for Learning (K-12), Strand 1: 
Questioning, Analysis and Interpretation Skills and Strand 2: Knowledge of 
Environmental Processes and Systems. The curriculum addresses all of Strand 2, but this 
is not necessarily the primary focus of WRELC or participating schools. Concerning 
Strand 3: Skills for Understanding and Addressing Environmental Issues, environmental 
issues are brought up and discussed at the level mentioned in Strand 2 but not dealt with 
at the depth of Strand 3. Strand 4: Personal and Civic Responsibility, was not indicated as 
a major component. WRELC meeting Strand 3 and 4 were most frequently stated as not 
realistic because of time constraints with students.
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Chapter 5 
Discussion
This chapter is an overview of the 2011 evaluative study and improvements of the 
Wolf Ridge Environmental Learning Center (WRELC) education program.
Interviews with WRELC staff administration, program staff and 9-month interns, 
showed consistency in addressing the North American Association for Environmental 
Education (NAAEE) Guidelines for Learning (K-12) Strand 1: Questioning, Analysis and 
Interpretation Skills and Strand 2: Knowledge of Environmental Processes and Systems 
as key program components. WRELC staff does not view Strand 3: Skills for 
Understanding and Addressing Environmental Issues and Strand 4: Personal and Civic 
Responsibility as key program components. This was also consistent throughout the 
WRELC documents, including the curriculum, curriculum framework, the Wolf Ridge 
Environmental Learning Center Environmental Educator Literacy Competencies Manual, 
and web site (www.wolf-ridge.org).
Pre and post lessons could help WRELC schools better address all four strands 
from the NAAEE Guidelines for Learning (K-12). Post lessons could give students an 
opportunity to address environmental issues and citizenship skills back in their own 
communities. To encourage schools and teachers to use the post activities, the curriculum 
should be focused on meeting state academic standards.
Schools are primarily charged with meeting state academic standards and RELCs 
focus primarily on meeting their clients’ or schools’ needs. Given these circumstances it 
is not feasible to meet all the NAAEE Guidelines for Learning (K-12) on a consistent
basis with each school group during their 3-5 day WRELC experience. Providing pre 
and post lessons could help to address this concern.
Last, based on this evaluation the WRELC should do an evaluative study to 
determine if the experience of the 4th-6th graders is meeting the different components of 
their mission and the learning outcomes of the curriculum in which the students 
participate. This would provide further support for the education program.
Additionally, to connect and have a constant theme throughout each student’s 3-5 
day experiences, WRELC should promote classes grouped by the concept areas depicted 
by their curriculum framework. This would give teachers an option to stick with a 
common theme, or to choose classes from a number of areas they would prefer based on 
various core concepts.
The WRELC is very consistent in providing a program to address those areas they 
have determined are appropriate for their setting. These recommendations based on this 
evaluation should further broaden and strengthen the WRELC education program by 
allowing them to have some influence on strands not presently addressed at the center.
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Environmental 
Learning 
Center
February 6, 2011
Benjamin P. Bishop 
2516 Livingston Avenue 
Duluth. MN 55803
Dear Ben,
The Wolf Ridge Environmental Learning Center gives you full support to use us as your field site for your study 
that will look at aspects of our program delivery related to desired outcomes. This includes providing relevant 
program information and access to interviewing our student naturalists, staff, administration and participating 
teachers as appropriate. In return, we ask for a copy of your Thesis.
We are excited to help you as you pursue a Masters in Education in the Environmental Education program 
through the University of Minnesota, Duluth (UMD).
Sincerely,
Executive Director
Cc: Peter Smerud, Assistant Director
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Date: Wed, 23 Feb 2011 12:01:29-0600 [02/23/2011 12:01:29 PM CDT]
From: "Christina Dobrovolny" <dobrovca@umn.edu>
To: "Ben Bishop" <bish0221@d.umn.edu>
Subject: Re: Institutional Review Board (IRB) Process
Hello Ben,
As your study will be solely examining the Wolf Ridge Environmental Learning Center 
program and outcomes and is solely intended for program evaluation, this study does not 
meet the definition of human subjects research and therefore does not require IRB 
review.
Best of luck with your research and thank you for your questions!
Sincerely,
Christina Dobrovolny, CIP 
Research Compliance Supervisor
Sincerely,
Christina Dobrovolny, CIP 
Research Compliance Supervisor 
Human Research Protection Program 
Office of the Vice President for Research 
University of Minnesota 
dobrovca@umn.edu 
612-624-5144 
612-626-6061(f) 
www.research.umn.edu/subjects
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Duluth Campus CENTER FOR ENVIRONMENTAL EDUCATION 122 Sports & Health Center 
1216 Ordean Court 
Duluth, MN 55812-3032
Office: 218-726-8677 
Fax: 218-726-6243 
www.d.umn.edu/ceed 
Email: ceed@d.umn.edu
Department of Health, Physical Education and Recreation 
College of Education and Human Service Professions
Dear Student Naturalists,
I am going to be coming to the Wolf Ridge Environmental Learning Center on April 28, 2011 to 
interview staff to gain knowledge on how the Wolf Ridge Environmental Learning Center knows that 
it meets its education outcomes and what evidence supports that. As a part of this, I would like to 
interview the four of you as a group to get your knowledge on this matter. Interviews will take an hour.
To help you perform at your best, the questions I will be asking follow:
• State and describe the components of your position that contribute to the educational program.
• What are your program educational outcomes? How do you know?
The four questions below are coordinated with the four environmental education outcomes established 
by the North American Association Environmental Education Excellence in Environmental Education: 
Guidelines for Learning (K-12). A table is included that summarizes these.
• Provide examples of how your students ask questions, analyze and interpret information. Why do 
you think these examples are valid?
• Provide examples of how your students develop understanding of environmental processes and 
systems. Why do you think these examples are valid?
• Provide examples of how you have students investigate environmental issues. Why do you think 
these examples are valid?
• Provide examples of how your students develop and act on their own conclusions. Why do you 
think these examples are valid?
If you have any questions feel free to contact me at 608-225-9425. You may also contact my advisor 
Dr. Ken Gilbertson at 218-726-6258.
Thank you for your assistance. U is extremely valuable to this evaluation.
Sincerely,
Ben Bishop
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Duluth Campus CENTER FOR ENVIRONMENTAL EDUCATION
Department of Health, Physical Education and Recreation 
College of Education and Human Service Professions
122 Sports & Health Center 
1216 Ordean Court 
Duluth, MN 55812-3032
Office: 218-726-8677 
Fax: 218-726-6243 
www.d.umn.edu/ceed 
Email: ceed@d.umn.edu
Summary of North American Association for Environmental Education (NAAEE) Guidelines for 
Learning (K~12) Strands
Strand Number and Title Str.aijd_.Dfiscdp.Uon
Strand 1: Questioning, Analysis and 
Interpretation Skills
Environmental literacy depends on learners’ 
ability to ask questions, speculate, and 
hypothesize about the world around them, 
seek information, and develop answers to their 
questions. Learners must be familiar with 
inquiry, master fundamental skills for gathering 
and organizing information, and interpret 
and synthesize information to develop and 
communicate explanations.
Strand 2: Knowledge of Environmental 
Processes and Systems
An important component of environmental 
literacy is understanding the processes and 
systems that comprise the environment, 
including human social systems and influences. 
That understanding is based on knowledge 
synthesized from across traditional disciplines. 
The guidelines in this section are grouped in four 
sub-categories:
• 2.1 —The Earth as a physical system
• 2.2—The living environment
• 2.3—Humans and their societies
• 2.4—Environment and society
Strand 3: Skills for Understanding and 
Addressing Environmental Issues
Skills and knowledge are refined and applied 
in the context of environmental issues. These 
environmental issues are real-life dramas where 
differing viewpoints about environmental 
problems and their potential solutions are 
played out. Environmental literacy includes the 
abilities to define, learn about, evaluate, and 
act on environmental issues. In this section, the 
guidelines are grouped in two sub-categories:
• 3.1 — Skills for analyzing and investigating 
environmental issues
* 3.2—Decision-making and citizenship skills
Strand 4: Personal and Civic Responsibility
Environmentally literate citizens are willing and 
able to act on their own conclusions about what 
should be done to ensure environmental quality. 
As learners develop and apply concept based 
learning and skills for inquiry, analysis, and 
action, they also understand that what they do 
individually and in groups can make a difference.
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My name is Ben Bishop and I am a Masters of Education in Environmental 
Education student at the University of Minnesota Duluth. I am interviewing you 
today because I am evaluating how the Wolf Ridge Environmental Learning 
Center knows that it meets its education outcomes among staff and what evidence 
supports that. I want to interview you to get your knowledge on this matter. This 
interview should last one our and will be audio recorded in a secure manner.
Your participation is completely voluntary and will not affect your current or 
future relations with the University of Minnesota Duluth or the Wolf Ridge 
Environmental Learning Center. Are you willing to participate in this interview?
Thank you for assistance. I extremely appreciate it and your input is extremely 
valuable to this evaluation.
Following the interview, interviewees will be informed:
Thank you again for participating. If you have any questions pertaining to the 
study feel free to contact me at (608) 225-9425. You are also welcome to contact 
my advisor Dr. Ken Gilbertson at (218) 726-6258.
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APPENDIX E
DIRECTOR OF NATURALIST TRAINING STUDENT NATURALIST WRITTEN
EVALUATION
Note: This is the author’s evaluation from when he was a WRELC student naturalist 
during August 2008-June 2009. An evaluation of another student naturalist could not be 
provided due to confidentiality.
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WRELC BEAVERS LESSON PLAN
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WOLF RIDGE CLASSES:
Animals:
Animat Signs
Beavers
Birds
Small Mammals 
Snowshoe Hare 
White-tailed Peer 
Wildlife Management
Plants:
Forest Ecology 
Plant Study 
Trees And Keys 
Wetlands Ecology
Aquatics:
Lake Study 
Stream Study 
Fisheries Management
Frozen Lake Study
Earth Science:
Acid Rain 
Geology
Weather
Human Culture and History:
Living Lightly
Nature's Timing
Ojibwa Heritage
Ojibwa Snowshoe
Seeds of Change
Voyageur Life
Personal Growth:
Adventure Ropes Course 
Rock Climbing
Group Building:
Basic Survival 
F.I.R.S.T. Games
Outdoor Recreation: 
Beginning Orienteering 
Competitive Orienteering 
Canoeing
Cross Country Skiing 
Superior Snowshoe 
Superior View Hike
Evening Activities:
Astronomy 
Block Printing 
Creative Expressions 
Creature from Wolf Lake 
Dream Catchers 
Lake Superior Game 
Night Hike 
Owl Pellets 
Paper Making 
Star Lab 
Woodland Art 
Volleyball
Naturalist Presentations:
Bats
Fur Trade
History of the North Shore 
Logging Camp Life 
Raptors 
Wolves
Beavers
Class Description: An Animal Ecology Class
Students will participate in a beaver dress-up activity that illustrates the physical adaptations 
of the beaver. A hike along Sawmill Creek offers an excellent opportunity to observe the effects 
of beaver activity on the environment. Students may encounter dams, lodges, cut trees, canals, 
drags, or food caches. A skit of fur trade era characters offers insight into human and beaver 
interaction in the past. Discussion will help students understand the beaver's role in the present.
Total time: 3 hours (2 1/2 hours outdoors)
Audience: 6-20 students, 4th grade through adult
Activity level: strenuous
Travel: 'A 1/2 mile
Total uphill travel; 320 feet
About Wolf Ridge
Wolf Ridge is an accredited residential environmental education school for 
persons of all ages. We offers immersion programs which involve direct 
observation and participation in outdoor experiences. Wolf Ridge programs 
focus on environment a! sciences, human culture and history, personal growth/ team build­
ing and outdoor recreation,
Our Mission
To develop a citizenry that has the knowledge, skills, motivation and committment to act 
together for a quality environment.
What We Do
We meet our mission by:
° Fostering awareness, curiosity and sensitivity to the natural world.
° Providing lifelong learning experiences in nature.
° Developing social understanding, respect and cooperation.
° Modeling values, behaviors and technologies, which lead to a sustainable lifestyle.
° Promoting the concepts of conservation and stewardship.
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Outline: CONCEPT’S:
I. Set-up (10 min.)
II. Introduction (10 min.)
0 Greeting/Grabber 
0 Learn Names 
0 Behavior Guidelines 
0 Class Overview 
0 Assess Learner Level
III. Adaptations (30 min.)
A. Definition of Adaptation
B. Beaver Dress Up
IV. Sawmill Creek Hike (2 hrs.)
A. Signs
B. Life Cycle
C. Ecology
V. Historical Perspectives (15 min.)
A. Prehistoric lira
B. I’ ur Trade Time Line
C. Modern Era
VI. Conclusion (1.0 min.)
A, Review
B. Stewardship Actions 
VII. Clean-up (10 min.)
VIII. Appendices
A. Activity Options
1. Slide Show
2. Beaver Legend
3. Amazing Beaver Facts
B. Equipment
C. References
D. Safety Management
E. Glossary
F.    Pre-Activities 
G.   Post-Activities
1. All living things possess physical and behavioral adap­
tations to be successful in their environment.
2. AU living and non-living components of an environ­
ment interact with one another to form an ecosystem.
3. The natural environment- has many obvious and subtle 
impacts upon human history and culture.
Upon completion of the Beavers class students 
will be able to:
1. Define physical and behavioral adaptations.
2. Identify physical and behavioral adaptations that allow 
beavers to survive and utilize their environment.
3. Recognize and interpret the evidence of beavers signs 
such as dams, lodges, canals, food caches, etc.
4. Trace the history of the fur trade era and describe how 
beavers and humans interact in modern times.
5. Evaluate how the beaver influences the ecology of both 
forest and aquatic ecosystems.
MN Graduation Standards:
Revised January 2008
Wolf Ridge Environmental Learning Center 6282 Cranberry Road, Finland, MN 55603
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Outcomes:
Wolf Ridge has aligned the Center's entire curriculum to Minne­
sota Department of Education Academic Standards. The Center 
maintains a curriculum standards matrix for the following subject 
areas:
o Science o Mathematics
o History and Social Studies      o Arts
o Language Arts
The Matrices are organized by grade level and subject area, listing 
Strand, Sub-Strand, Standards, and Benchmarks. Every clays ad­
dressing a benchmark is also noted. As the primary student audi­
ence at Wolf Ridge is from 4th42th grade, the matrices address 
these grade levels. 'leathers may request that their students focus 
upon a specific benchmark while attending Wolf Ridge.
Copies of our matrices are available on the Wolf Ridge web site at 
www.wolf-ridge.org, found under the "Education" menu. If you 
cannot access the matrices via the website, request a printed copy 
by calling 218-353-7414 or e-mailing us at "mail@wolf-ridge.org".
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I. Classroom Set-up (10 min.)
In addition to the Beaver kit (2 bins), you may wish to set the slide projector up 
for use and the Beaver Population poster. Have the video "The Beaver" Profiles in 
Nature-TV (30 min. long) playing as the students arrive. You will carry the Amaz­
ing Beaver facts and the Ecology Cards with you as travel to and along Sawmill 
Creek. You may also want to carry the Fur Trade Props with you.
II. Introduction (10 min.)
Greeting/Grabber
Greet the students as they enter the classroom. Invite them to watch the video 
and learn about beavers.
Learn Students' Names
Take a few minutes to learn the names of your students and welcome them 
individually to the class. Repeat their names and strive to use them in every 
communication,
Set Behavior Guidelines
Discuss clearly and specifically which behaviors you expect from your students 
during the next three hours. Explain the need for respect; for you, for each other, 
for the equipment, and for the environment.
Overview of Class
Use the class description, instructional sequence, and class concepts to give the 
students an idea of how things will run. Students will be more comfortable and 
agreeable if they are aware of the activities, time schedule, and travel plans. The 
goal of this class is to introduce them to beavers, their physical and behavioral 
adaptations as well as their influence on the ecology of both forest and aquatic 
ecosystems. We will also focus on the important role the beavers played in the 
settlement of western Canada and Minnesota.
Assess Learner Level
As the students arrive and watch the video, quiz them on what they already 
know about the beaver. Who has seen a beaver in the wild or in a zoo? Invite 
them to share what they noticed and learned from past experience or as they 
watched the video.
Wolf Ridge Environmental Learning Center 6282 Cranberry Road, Finland, MN 556034 
INSTRUCTOR NOTE: 
Check students as they 
enter the room for proper 
clothing, hats, mittens 
and boots, or rain gear if 
appropriate. Send unpre­
pared students back to the 
dorm before starting class.
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III. Adaptations
A. Definition of Adaptation
An adaptation is a physical and behavioral characteristic which help an or­
ganism survive in its environment. Discuss how the beaver is able to build 
it's dam, lodge and collect food. What physical and behavioral characteristics 
help it survive?
Assessment (Outcome 1): Define an adaptation and give examples of adaptations of other animal or 
plants, such as: woodpeckers with hollow spaces in their skulls to protect their heads, burrs shaped to catch 
on your clothing to travel for seed disbursement.
B. Beaver Dress-up
'The beaver has admirable adaptations for its aquatic environment. Use a 
volunteer from the class to dress as a beaver. Have the class call out physical 
adaptations. Pass out real beaver parts to illustrate the adaptations and dress 
the volunteer using fake parts. When finished, allow time for photographs. Then 
let the volunteer beaver strip off adaptations one by one and point to fellow 
students to quiz them on the function of each adaptation.
TEETH (paper cut outs): Orange enamel on the front and white dentine on 
the back. Softer dentine wears away faster than the hard enamel, so teeth  
are always sharp. Teeth grow constantly (as do all rodent teeth) so the 
beaver must chew constantly to keep its teeth the proper length. Beaver 
teeth are self sharpening as the lower pair of teeth works against the up­
per pair.
TAIL (paddle blade): Used as a rudder to store fat in winter (enlarges up 
to three times normal thickness), serves as third leg (kickstand) for sup­
port during tree cutting, and to slap water as a warning signal. It is not 
used to pack mud as seen in cartoons.
WEBBED HIND FEET (foam feet, velcro comb): Hind feet provide propul­
sion in the water. The toenails are for traction on land. The fourth toenail 
on each rear foot is split and used as a comb to spread waterproofing oils 
into the fur.
FRONT FEET (gloves with fingernails): Beaver front feet are much like 
human's (except the thumb is weak and the little finger is the strongest). 
They may grasp wood, rocks and mud. The long nails provide good grip 
on wet wood and also act like a comb for grooming.
FUR (beaver pelt): The luxurious fur consists of long outer guard hairs and 
soft inner fur called felt. The felt has tiny hooks on it that make it lock 
together, making it good for beaver underwear and human top hats.
FAT LAYER (foam pad): Eat insulates the beaver (and most other aquatic 
mammals) from the cold (32'F) water of winter. Fat also rounds out the 
body into streamlined shape for swimming.
OIL GLAND (WD-40 can): Located near the base of the tail is a water­
proofing oil gland. The beavers spend a lot of time grooming this oil into 
their fur.
Wolf Ridge Environmental Learning Center 6282. Cranberry Road, Finland, MN 556035
CONCEPT 1:
All living things acquire 
physical and behavioral 
adaptations to be successful 
in their environment.
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CASTOR GLAND (deodorant): This gland is also near the tail on the abdo­
men. The beaver's scientific name is Castor canadensis. Beavers squirt 
castoreum on top of mud scent mounds that the female usually builds. 
These mark territory and attract males. Castoreum is not related to castor 
oil which comes from the castor bean. It was (and still may be) used as a 
fixative and smell extender in very expensive perfumes. Urge the stu­
dents to smell it. The odor is not unpleasant, just different.
NICTITATING MEMBRANE (safety goggles): This clear 'third' eyelid 
covers the beaver's eye while underwater much like swim goggles, and 
helps the beaver see. Beaver sight is nothing to brag about; they are 
probably color blind, but have good night vision and can easily detect 
motion,
SPECIAL INTERNAL FLAPS (earmuffs and plastic nose with clothespin): 
One keeps water out of the ears, the other closes off the nose during 
dives. There is also a special pair of tips that close BEHIND the teeth so a 
beaver can chew underwater without swallowing the pond.
GOOD LUNGS: Have the volunteer hold his or her breath for 15 minutes! 
Beavers take such deep breaths that remove 75% of the 02, compared 
with our 15%. They can also tolerate high C02 build-up in the blood, 
which we cannot.
Assessment (Outcome 2): After pictures have been taken, remove and name each adaptation one at a time.
IV. Sawmill Creek Hike
Because of the beaver's physical (i.e. big teeth) and behavioral (i.e. tree cutting and
dam building) adaptations, they can have a great impact on their environment.
Once near the creek, begin to focus their attention on the signs of beaver behavior.
It will soon become obvious that Sawmill Creek valley has been home to beavers
for hundreds and probably thousands of years.
A. Signs
DAMS: As you stand on the Sawmill Creek bridge and look upstream, you 
are looking at a dam site that is perhaps decades to centuries old. Gen­
erations of beavers have been living and working in this valley, In the 
spring of 2001, beavers returned to the site and began again to work on 
changing the landscape. Traces of old dams and lodges can be found 
along this stream. Dams provide a protective pond (like a castle moat), 
great transportation (floating and swimming) and a constant water depth 
(so the underwater lodge entrance isn't exposed).
Beavers often build dams at the heads of rapids where water is shal­
low and sticks may be anchored to rocks at the bottom. The SOUND of 
rushing water stimulates beaver's dam-building instincts, Dams may be 
arched into the stream, adding strength just like an archway over a door. 
Dams up to 1/2 mile in length have been found as well as dams over ten 
feet high.
Assessment (Outcome 5): Describe the effect the beaver has had on the surrounding land.
Wolf Ridge Environmental Learning Center 6282 Cranberry Road, Finland, MN 55603
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INSTRUCTOR
NOTE:
Allow students to get a 
drink of water and make 
a bathroom stop before 
leaving the building. When 
on the trail to Sawmill 
Creek, stop frequently to 
keep the group together. 
Introduce the Amaz­
ing Beaver Facts to your 
students as you travel 
Challenge them to create 
unique methods of saying 
'‘Amazing.” Invite the 
other students to repeat the 
word.
80
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EAT MARKS: Look closely along the shore for freshly chewed branches or 
in the nearby forest for trees that were chewed down. A beaver can cut 
down a four-inch tree in less than ten minutes. Rarely will a beaver take 
down a large tree in one chewing. After being in one place for twenty 
minutes of chewing, nervous instinct tells the beaver that predators may 
be closing in. Perhaps it is best to get back into the safety of the water. 
Often a breeze during the day will fell a half-chewed tree, eliminating 
the danger of crushing the beaver when the tree does fall. (Skeletons of 
crushed beavers have been found under fallen trees.) If you find stumps, 
check around them for chips. Beavers take big bites. In British Columbia 
a beaver cut down a cottonwood tree that stood 110 feet tall and was 
more than five feet thick.
Assessment (Outcome 3): Count or estimate the number of bites taken from a felled tree. Estimate the time 
it took for the beaver to cut it down.
Beavers eat different foods according to season. In summer they prefer 
pond lilies and other pond plants, ferns, buds, leaves, and algae. In 
winter they eat the bark from aspen, birch, willow, alder and other 
trees and shrubs,
DRAGS: Sometimes associated with canals, drags are worn areas on 
the dry land where beavers consistently drag branches down to the 
water's edge. Follow a drag uphill and you'll find the cutting yard. An 
acre (area a little less than that of a football field) of aspen can support 
a beaver colony for one or two years.
CANALS: Look in low muddy areas on the edge of the stream or pond 
for places where the beavers have dug out mud to make canals. These 
canals allow them to float larger branches to the dam or lodge sites 
rather than dragging them in the mud. Why walk and carry, when you 
can swim and float?
Assessment (Outcome 3): Describe how drags and canals are created. Explain their purpose.
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CONCEPT 2:
All living and  non-liv­
ing components of an 
environmental interact with 
one another to form an 
ecosystem.
INSTRUCTOR NOTE: 
Get some bark from an 
aspen twig and ask the 
students to taste  a tiny bit of 
the beaver's favorite winter 
 food. The bitter taste should 
taste familiar to them. It 
is acelo-salicylic acid... the 
main ingredient in aspirin. 
Native Americans and 
pioneers used to drink aspen 
or willow bark tea to cure 
headaches. Do beavers get 
headaches in the winter?
7
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LODGES: Beavers build lodges IF a suitable river bank is not available to 
burrow into. The idea of a lodge is to protect the family from predators 
(mainly people and wolves) and the winter's cold. After damming a 
stream, some lodges are built on shore and others are built in the middle 
of a pond. Important to the placement of all lodges is a constant water 
depth of about five feet. Deeper water than that requires a huge amount 
of sticks, rocks, and mud to construct a lodge above the waterline. A 
depth of much less than five feet of water may freeze, trapping the bea­
vers inside the lodge all winter.
Fresh mud in the summer, or vapor and hoar frost at the vent hole in 
the winter, indicates an occupied lodge. Snow cover on a lodge is very 
important for insulation. Interior temperatures remain about 40°F even 
if the outside temperature is -20°F. Don't walk on a lodge and destroy its 
insulation. Abandoned beaver lodges are a favorite home of river otters; 
several are known to live in or near Sawmill Creek.
Assessment (Outcome 3): Point to a place in the stream where yon mould build a lodge. Why?
FOOD CACHE: Beavers are herbivores, so the belief that they eat fish is a 
mistake. It seems logical that they prefer fresh, tender greens when they 
are in season. In winter, when the ice traps them underwater and the 
green plants have died, they might be in trouble. Fortunately all fall they 
have been busy as beavers cutting trees and storing the branches in huge 
underwater piles near the lodge. By anchoring them in the bottom mud, 
they make a food cache that will be accessible from the lodge all winter 
long. A beaver will chew off a foot-long twig, swim back into the lodge 
and eat the bark much like we eat corn on the cob. Estimates are that a 
cord (4'x4'x8') of wood will feed one beaver for one year.:
SCENT MOUND: In the springtime, until mid-June, beavers build up mud 
piles and leave castoreum on them as territory markers. These markers 
alert visiting beavers that the pond has occupants and that they should 
move on. Good scent mound communication is the key to few confronta ­
tions.
SIGHTING: Since beavers are crepuscular (awake around dawn and dusk), 
it is rare to see them during daytime classes, but it has happened. It is 
more common for beavers to be seen in the evening during night hikes 
or special beaver watches.
B. Life Cycle
The beaver, Castor canadensis, is a member of the class Mammalia (mammals), 
the largest of the family Rodentia (rodents) and of the genus Castor. The capy- 
bara of South America takes the prize as the largest rodent. The European 
beaver is of the species Castor fiber, while the North American beaver is of the 
species Castor canadensis. It includes 24 subspecies, and ranges across most of 
North America north of Mexico. Beavers can reach lengths of four to six feet 
and weigh 40 to 60 pounds. (Minnesota record = 74 pounds, Wisconsin record 
= 110 pounds.)
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INSTRUCTOR NOTE: 
Find an open flat area and 
place the students in a circle.
Inform them that they are 
the outside of a beaver lodge. 
Ask two students to step 
into the circle and become 
the parents. Act out two 
average years in a beaver 
lodge, adding young new kits 
and kicking out the two year 
olds.
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Beavers mate for life, but will search tor new a partner if one gets killed. Female 
beavers are recognized as being dominant. They mark territory more, spend more 
time building dams and lodges, emerge from the lodge in the evening sooner. 
They also have more effective tail slap warning signals than the males. When 
mama slaps, everyone dives; when papa slaps, everyone looks around.
Beavers mate in February. Three to nine kits (baby beavers) are born in May 
after a three month gestation. Fully furred and eyes open at birth, kits can 
swim, within 24 hours. Young beavers live in the lodge with their parents for 
two winters, living the second winter with the next set of young kits. The small 
space must get crowded. At any one time there may be over a dozen beavers in 
the lodge. Usually some of the young fall victim to predators, including large 
fish and snapping turtles (for the smallest kits), as well as mink, fox, coyotes 
and wolves. That is why beavers have so many kits in each litter.
At the end of the second winter, and after another litter of kits, adult beavers 
kick out the two-year old beavers, sending them to search for their own ter­
ritories. The beavers travel up or downstream until they find suitable unoc­
cupied territory. On Isle Royale, dispersing young beavers make up to 25% 
of the wolves' diet during the summer. In Canada one radio-tracked beaver 
travelled 148 stream miles before finding a suitable territory,
Beaver families stay in an area until they have wiped out their food source. 
They then move on and allow forest succession to create a new food supply of 
young trees. Beavers and their habitat are in a dynamic balance.
Assessment (Outcome 2): Describe the life circle of the beaver.
C. Ecology
To study the ecology of the beaver means to examine how they affect their sur­
roundings and the other species that share these surroundings. Most creatures 
can modify (rearrange) their environment to enhance their odds of survival. 
Spittle bugs spit, birds weave, bears dig. Aside from humans, beavers are the 
most famous and dramatic of landscapes. While they are busy modifying their 
environment -- cutting trees, digging canals, damming creeks and flooding for­
ests to suit themselves - they are creating wholesale environmental changes.
How does beaver behavior affect the aquatic and forest habitat?
0 Dams slow the water and deepen the pond. This provides flood control 
for areas downstream and a stable water supply upstream. Dams flood the 
forest, killing trees and provide open water with accompanying aquatic veg­
etation. Slowed stream water allows siltation to occur. Warming of the sunlit 
pond water is detrimental to cold-loving trout, but beneficial to warmth-lov­
ing frogs, minnows and plants.
0 Cutting of aspen, birch, alder and willow allows resprouting of these spe­
cies. Also, conifers (with that gummy sap) and grasses are able to grow.
0 The flooded forest floor, food cached branches, dug up mud, and beaver 
scat cycle nutrients within the creek.
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CONCEPT 2:
All living and non-living 
components of an environment 
interact with one another to form 
an ecosystem.
INSTRUCTOR NOTE: 
Before you leave Sawmill 
Creek, find a comfortable 
spot for the kids to sit and 
discuss the following ecology 
assessment questions.
9
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Ecology Cards: Who benefits from beaver behavior? Who suffers? This list is elastic and the correct answer may be under either column.Benefits Ducks (habitat)Herons (habitat)Cattails (habitat)Wolves (beaver as food)Balsam fir (not cut removal of aspen allows growth)People (diverse ecosystem)Otters (live in old lodges, more food available)Frog (habitat)Minnows (habitat)Muskrat (habitat and potential lodging) Woodpeckers (Dead trees provide homes and food)
Suffers Aspen (cut)Birch (cut)Trout (siltation and warming) People (flooding)Wild Rice (water level floods rice) Voles (lose habitat)Shrews (lose habitat)Moose (may lose food source) Deer (may lose food source) Hawks (may lose food source) Owl (may lose food source)
Assessment- (Outcome 5) Summarise how other organisms and the environment are affected by the beavers landscaping.
Wolf Ridge Environmental Learning Center 6282 Cranberry Road, Finland, MN 5560310
INSTRUCTOR NOTE:Give each student an Ecology Card. Ask each to share their card and discuss if the animal or plant benefits or suffers.
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V. Historical Perspectives
A. Prehistoric Era
Researchers have found skulls of extinct, gigantic beavers the size of full grown 
grizzly bears. The beavers roamed the forests of North America and Europe during 
the recent Pleistocene era. These were the clays of giant mammals like the mam­
moths, saber-toothed tigers, and dire wolves. Stone-age humans were around to 
witness these creatures and probably had a hand in leading them to extinction by 
hunting. It is interesting to imagine the tree-cutting and stream-damming power 
of a 500 pound beaver!
B. Fur Trade Time Line
The United States uses the bald eagle as its national symbol The Canadians use 
the beaver. The beaver (actually the quest for the beaver's fur) was very important 
in the European exploration and settlement of western Canada and Minnesota. 
Students can learn why beavers were so important in our history by participating 
in the Fur Trade Character Time Line.
1. ETIENNE BRULE 1621 (map) 
"Canoeing west, doing my best, there must be a way to China."
The Pilgrims had barely landed at Plymouth Rock (1620), when the French 
Explorers were searching for a waterway through North America. They hoped 
it might lead them to China (The Northwest Passage). A quick way to China, 
with its spices and silks, would make the traders very rich. Brule was the first 
European to lead a brigade of canoes in-to Lake Superior.
2. PIERRE RADIS SON 1656 (tuque)
3. SIEUR DES GROSSE1LLIERS       1656 (sash) 
"Look......look......look at all the beavers."
These two maverick fur traders were the first to realize that North America 
wasn't an obstacle on the way to China. It was a gold mine (brown gold) of 
beaver pelts. After their own French King turned them down, the traders went 
to the King of England to get trade goods, ships, and men. They were anxious 
to initiate trading for furs with the Native Americans.
4. KING CHARLES II OF ENGLAND 1660 (crown) 
"Beaver pelts are just like gold. I'll make sure they all get sold,"
King Charles II saw that the fur trade would earn money for his country (he 
taxed the fur traders outrageously). It would also send Englishmen into North 
America to claim territory for England. Such a deal! He granted a charter to 
a group of businessmen to form the Hudson's Bay Company,
5. HUDSON'S BAY EUR TRADER       (trap)
"I'l1 give you one of these, if you give me one of those, deal?" 
Traders would offer the Native Americans knives, guns, pots, sewing needles, 
blankets, liquor, beads, etc. The Native Americans would go out and trap 
and trade furs, (mostly beaver) for these items. Money was of no value in the 
woods.
Wolf Ridge Environmental Learning Center- 6282 Cranberry Road, Finland, MN 55603
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INSTRUCTOR NOTE: 
As an optional activity, 
considering sharing the legend 
When Beaver Was Very 
Great. (Appendix)
INSTRUCTOR NOTE: 
If weather permits, carry 
the Time Line cards and 
props with you and do this 
activity in the field. Pass 
around the Canadian nickel.
The Time Line bigins with 
Etienne Brule. After receiv­
ing a prop and an introduc­
tion, each new character 
must chant their line alone, 
then again as each previous 
character chimes in one at a 
time until all characters are 
chanting at the same time, 
back to Brule. The instruc­
tor can set the cadence.
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6. NATIVE AMERICAN TRAPPER (beaver pelt) 
"I'll give yon one of them, if you give me two of those, deal?"
The fur trade was to be mutually beneficial for both Europeans and Native 
Americans. Many times it was, but introduction of diseases, liquor and 
differing cultural and religious values devastated the native populations 
and their culture,
7. VOYAGEUR   (paddle) 
"Paddle, carry, paddle, carry, break my mighty back, Ugghh!"
To transport the trade goods into the wilds of North America and transport 
beaver pelts out, the job of the voyageur was created. They were the olden 
days' truck drivers, using canoes and packs to travel hundreds of miles a 
summer.
8. RUSSIAN HAT MAKER  (scissors)
"Trim da hairs, shape da felt, mercury makes me CRAZY." 
Many of the beaver pelts went to Russia. There famous hat makers shaved 
off the fur and separated the guard hairs. Using the interlocking strands of 
felt (inner fur) they crafted top hats. One of the chemicals in use was mer­
cury, a powerful nerve poison. Insanity is a side effect of too much mercury, 
Ever heard of the "Mad Hatter" in Alice in Wonderland?
9. ENGLISH GENTLEMAN  (top hat) 
"Jolly good....gentlemen,....you've got to have a hat, right?"
For almost 200 years the fashion for expensive beaver top hats in Europe 
kept the fur trade alive. It was common for gentlemen to have four or five 
hats, one for every occasion. Black was formal, gray for business, brown 
for sporting events, green for dates and dances.
10. BEAU BRUMMEL 1834 (Wolf Ridge hat)
"Hey there dudes, don't you know, beaver's out of fashion."
Like today, fashions also changed back then. A fashion trend setter of the 
time (as some music stars today) was Beau Brummel. Stepping out onto a 
London street wearing a SILK top hat, he signalled the slow change away 
from beaver felt in favor of other materials. Eventually ruining the fur trade, 
it probably saved beaver from extinction.
In Summary: The beaver lured Europeans along North America's waterways. 
First came the explorers, then traders who established forts (later to become 
towns). Voyageurs were recruited to transport trade goods and beaver pelts. 
Settlers (retired Voyageurs and farmers) moved in and raised crops to feed 
the Voyageurs. The Europeans flourished, the beaver and Native American 
populations declined.
Assessment: (Outcome 4): Choose the character yon mu Id most like to he and tell why. Explain their role 
in the history of the fur trade.
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C. Modern EraThe beaver population today is higher than it was during the Voyageur Era, a result of the large number of deciduous forests and lack of old growth for­ests. Minnesota's beaver population today is easily one million, although exact numbers are unknown. Minnesota is the largest beaver producer with Quebec a close second. The trapping season runs from early October to mid May and in 1996 the beaver harvest totaled 8600 with 56% trapped in the spring. It is inter­esting to note that we did not begin trapping again in Minnesota until 1939 and the limit was still 10 beavers per trapper in 1976. There is no limit on the number of beaver taken by one trapper today. The market for pelts and parts is flourish­ing. The average pelt goes for about $20. Castor glands sell for $ ? a LB, skulls are sold to biological supply companies for approximately $5 and the tails can be sold for leather. Many trappers sell the meat to mink farms.
Beavers can be a nuisance to unnatural environments such as roads, basements and backyards. One man, whose backyard was flooded by a beaver dam, rigged up several Coleman lanterns on poles jammed into the dam, figuring that since beavers were nocturnal this would halt their activity. The next morning he re­turned to find the poles cut down and the lanterns buried deep inside the dam,
As we have discovered, beavers often cause a great deal of change to their envi­ronment. As discouragement usually doesn't work, landowners have several options to consider. They may install a Clemson beaver pond leveler, work with a local trapper, or even shoot the beaver if it is on their own property and causing damage. Live relocation is usually not used due to poor results and the cost involved along with the shifting of the problem from one area to another. In Minnesota you may shoot or trap beaver without a permit. The DNR asks that you contact the local conservation officer within 24 hours with details.Here at Wolf Ridge we use a Clemson beaver leveler to deal with the flooding caused by beavers in the culverts on Sawmill Creek. The Clemson Beaver leveler is a large drainage pipe punched through the beaver dam with an intake device that is covered by a screen to prevent the water flow from being detected by the beavers. The average cost for materials and installation is $350~$400. The Wolf Ridge results have been mixed. The beaver moved upstream but whether it was due to the leveler or the constant bugging is unknown.
Assessment (Outcome 5): Describe your actions if a beaver family moped into the stream running through 
your backyard. Would you leave it alone, kill it or move it? Justify your actions.
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VI. Conclusion
A. Review
You have spent your class time at Wolf Ridge looking at the physical (dress-up 
activity) and behavioral adaptations of the beaver, the life cycle and ecology 
(during the investigative hike). You have also become more aware of their role 
in the history of North America's settlement.
Assessment (Outcomes 1 & 2): Define a haver adaptation and list examples.
Assessment (Outcome 3): List the beavers preferred foods.
.Assessment (Outcome 4): Summarise the roles of various fur trade characters.
Assessment (Outcome 5): Compare how and why beavers cut trees with the how and why people cut trees. 
Assessment (Outcome 5): Predict what Sawmill Creek would be like if there were no beavers 
living there.
B. Stewardship
In the natural world, beaver activity usually results in a greater diversity of 
habitats. This in turn results in a greater diversity of animal and plant species. 
A story from Montana about parachuting beavers into the mountains illustrates 
this point:
Earlier in this century, the beavers were trapped out of the mountains 
of Montana. As their dams disappeared, thousands of remote mountain 
streams rushed faster and faster. Deep channels were cut in their stream 
beds. Ground water levels dropped. Aquatic and riparian (fish) habitat 
shrank, and wildlife suffered. Animals, including cows and horses, couldn't 
get down into the steep ravines to drink. So, the Department of Natural 
Resources live-trapped beavers from elsewhere. They put them in specially 
designed parachute cages that opened on impact, and booted hundreds out 
of airplanes over the Montana wilderness. The beavers thrived, stream waters 
were dammed, and the precious water once again nourished the land.
The more we learn about our planets' plants and animals, the more we realize 
that each species plays important and complicated roles in the web of life. We 
must protect our ecosystems and their inhabitants.
VII. Cleanup
All equipment is stored in the kit room or FEB cabinet. Make note of any missing 
items or props that are running low in the log book.
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VIII. Appendices
A. Optional Activities
1. Slide Show
The Wolf Ridge slide show does a good job of reviewing 
signs and gives pictures of beavers. It touches briefly on 
the prehistoric era and the fur trade, then moves into 
physical and behavioral adaptations. It closes with live 
trapping, radio tagging beavers and the role beavers 
play in the ecosystem.
1. PREHISTORIC BEAVER SKELETON During the Ice 
Ages, giant beavers roamed the northern forests living the 
same lifestyle as today's much smaller beaver. Imagine the 
tree-cutting power and dam building strength this gigan­
tic beaver must have possessed. Why did they go extinct? 
We don't really know.
2. BEAVER MAT For 200 years beaver felt was the pre­
ferred material with which to make fashionable hats for 
the gentlemen of Europe. The explorations and trade of 
North America revolved around the beaver and opened 
the continent to the Europeans. Depending upon the size 
of the beaver, it took an average of two to three pelts to 
make a single hat.
3. BEAVER IN CANAL Beaver are streamlined, They 
are built for life in the water and they venture onto land 
for only short periods to cut down trees needed for food, 
dams and lodges. All creatures in the world are physically 
and behaviorally adapted to specific roles (niches) in the 
environment.
4. TAIL The scaly tail caused some early, Catholic Voya­
geurs to write to the Pope in Rome. Their request was that 
the beaver be considered a fish so Voyageurs could eat 
beaver meat on Fridays. (It isn't known if the Pope agreed 
or not.) Beavers do not propel themselves through the wa- 
 ter with their tail, but with their hind feet. They can attain 
speeds of eight miles per hour.
5. TEETH The rodent family has teeth that requires 
constant use. The orange enamel is harder than the softer 
dentine on the backside of the tooth. This automatically 
causes the teeth to be worn into a chisel shape during use.
6. SKULL DIAGRAM The roots of the incisors go an in­
credible distance back into the jaw. They do this because, 
like people's hair, rodent teeth are forever growing.
7. MALOCCLUSION These misaligned muskrat teeth 
show how important constant chewing is in keeping the 
teeth sharp and the proper size. In the wild a rodent with 
such misaligned teeth may soon die.
8. BEAVER CUTTING DOWN ASPEN Note the posture 
and how the tail aids as a prop for balance. A few, quick 
bites will fell this sapling.
9. TREE DOWN NEAR HOUSE Beaver activity can cause 
problems if it occurs near human habitation. Next to hu­
mans, the beaver may be the animal which most modifies 
the environment to suit itself.
10. HUNG-UP TREE Beavers cannot think and plan for a 
tree to fall in a certain direction. Their instincts are remark­
able, but are rigid patterns and don't allow for flexibility 
and free thinking. Trees will fall to their heaviest side or
to the direction to which they lean. More often than not, 
this is towards the water (the open shade provides more 
sunlight and therefore encourages 'reaching' by the tree). 
This is to the beaver's advantage.
11. EATEN BARK A beaver will leave large sections of 
tree trunks and branches laying on the ground that are too 
heavy to drag. However, beavers will take bark to eat as 
food.
12. BEAVER AND BRANCHES Stripping smaller branch­
es of bark, beavers eat twigs much like we eat corn on the 
cob (note the very dexterous front paws). They then use 
the wood in dam or lodge construction.
13. MYSTERY TREE What would have caused a beaver 
to chew a tree in three separate places as this slide shows? 
Fear of predators homing in on a beaver may keep it 
from chewing entirely through a whole tree. Or perhaps 
daytime snowfalls obscured a beaver's night time vision, 
forcing it to begin anew.
14. WATER LILY Remember that a beaver usually feeds 
on bark in the autumn and winter. In spring and summer 
they prefer softer, green plants.
15. WAFER LILY ROOTS At ice-out in the spring on some 
northern lakes there are many lily roots floating on the 
surface. This may be evidence of a beaver feeding all win­
ter on previously buried roots.
16. ASPEN BRANCHES Habitat with aspen or birch near 
the lake shore is essential for beavers. Many generations of 
beavers on a lake can deplete the food supply. Logging in 
certain places near a stream may benefit the beaver. This 
would provide food for the beaver population. A beaver 
may cut as many as 300 saplings a year,
17. DAM Beavers build dams to insure high enough water 
level of their ponds (over four feet) so their underwater 
entrances are below ice level in winter. Even on the island 
of Manhattan, underneath the streets and buildings, 
people found evidences of ancient beaver cuttings, dam 
construction, and flooding. Many parts of North America 
were, at one time, submerged under beaver ponds.
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18. DAM WITH WATER RUNNING This picture is of a 
beaver area near the old Isabella ELC site, in 1977. The 
sound of running water stimulates a beaver's instincts to 
build dams. Dismantling of beaver dams by irate people 
during the day may only lead to rebuilding each evening. 
Repeated applications of dynamite to the dam or elimi­
nation of the beaver is the only way to sway a beaver's 
determination.
19. FRESH BEAVER LODGE Beavers construct lodges of 
mud, stones and sticks. Recent beaver lodges show no 
vegetation and unweathered, white wood. They can reach 
outside heights of ten feet. Interior height can be five feet.
20. BEAVER WITH STICK Contrary to popular belief, the 
beaver doesn' t use its tail as a construction tool. It hauls 
branches in its teeth and mud and stones up under its 
chin, held in place with its forepaws.
21. PERSON ON LODGE The safety design of the under­
water entrance is very important. Breakage of the dam 
and exposure of the entrance makes the lodge unsuitable 
for beavers. Other animals like squirrels and chipmunks 
will use the branch pile for a home. River otters may set 
up housekeeping in abandoned beaver lodges still sur­
rounded by water.
22. LODGE SKETCH The Minnesota Zoo in Apple Valley 
offers a great opportunity to see into a real beaver lodge 
via a remote, video camera.
23. UNDERWATER BEAVER At the Zoo, there is also a 
glass partition that gives a good view of the underwater 
entrance and the swimming habits of the beaver.
24. BEAVER LODGE AND PEOPLE Some beavers build 
lodges right on the banks of the lakes and streams if the 
water level stays consistently over four or five feet. Ponds 
made by damming a stream allow building a lodge out in 
the shallow water. This 'moat' serves as extra protection 
against predators.
25. DOUBLE LODGE Is this a duplex or just a single 
lodge with an addition? Probably the latter since beaver 
families seldom share the same pond. Is the lodge occu­
pied or abandoned? (Lack of vegetation indicates fresh ­
ness.)
26. MUSKRAT LODGE A close relative, the muskrat, 
builds a very similar lodge but uses cattails rather than 
wooden branches.
27. CACHE As winter approaches a beaver accelerates 
tree-cutting activity, sinking branches into the mud, un­
derwater near the lodge, to act as a winter food supply.
28. ICE-OVER Ice-over occurs each fail, confining the 
beaver underwater or to its lodge for the winter. Some­
times beavers stir the water and keep a spot free of ice, so
beware of walking on the ice near a dam or a lodge.
29. KID AT VENT In winter, the snow serves as an excel­
lent insulator. At the top of the lodge the air vent allows 
for fresh air. Smelling for the warm, musky odor of the 
castor gland reveals the occupation status of the lodge.
30. ICE CRYSTALS The heat from the vent of an occupied 
lodge will send vapor into the air on cold, still days. This 
vapor crystallizes around the vent forming hoar frost, and 
even after a snowfall a light brush of the hand will reveal 
its presence.
31. FOOTPRINTS Beavers spend very little time on land. 
Cutting trees or finding another pond are its only land- 
bound activities. Adults oust two-year-old beavers from 
the lodge each spring. Many travel overland searching 
for new, unoccupied waters. Mortality is often high. On 
Isle Royale, the wolf changes its diet to 25% beaver each 
spring.
32. CANALS Beavers will excavate an extensive canal sys­
tem through the lowlands next to a pond or stream. The 
canals allow the beaver to stay in its element for as long as 
possible. Beavers can float branches rather than dragging 
them overland. Some canal systems travel hundreds of 
feet.
33. SCAT Beaver scat is a rare sight since beavers usu­
ally defecate in the water. Since beavers eat bark and 
plant material, their scat is mostly sawdust or cellulose. In 
many areas, there is a concern about the protozoa Giardia 
found in the scat of beaver, human, deer and many other 
animals. This protozoa lives in contaminated waters and 
causes intestinal cramps in humans. Boiling water for five 
minutes or using a water filter designed to remove the 
protozoa is important before consuming water.
34. SCENT MOUND Castor canadensis is the scientific 
name of the beaver. The castor gland (found near the 
lower belly), contains an oil (castoreum) that beavers 
squirt sparingly as a territory marker scent. Females do 
most of the marking, depositing the oil after heaping a pile 
of mud along a batik. Mud can hold the scent for weeks. 
Castoreum (not castor oil) was used as abase for expen­
sive perfumes. Now-a-days, trappers use castoreum to 
mask human scent on traps,
35. LIVE TRAP Many people trap beaver for its pelt. An 
average pelt may bring $20- Others trap the beaver just to 
remove a nuisance. Live trapping is done by people who 
see the value of the animal alive and wish to study it in de­
tail. Or perhaps they will transport the beaver to another 
location where its dam building activities are desired.
36. INJECTION Here a kit (baby beaver) is injected with 
a tranquilizer by a Minnesota Department of Natural Re­
sources researcher. This is done prior to handling.
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37. EAR TAG Ear tags are a simple means to identify 
individuals. Tracking beavers with an implanted radio 
transmitter strapped around the base of the tail allows 
study in its natural environment.
38. BABY BEAVER Once identified as an individual in the 
field, behavior and life cycle is studied in detail.
39. FLOODED ROAD Beavers are beneficial in creating 
wildlife habitat holding back flood waters, enriching for­
est soils, and being a part of a complex food chain. These 
benefits balance a beaver's occasional destructiveness and 
conflict with human plans for the environment.
40. WOMAN WITH LIVE TRAP Knowing how important 
the beaver can be to ecosystems has prompted repopula­
tion efforts to areas where beavers were extirpated (local 
extinction). Live trapping and importing seven beavers 
from Canada in 1904 and 1914, and from Yellowstone Na­
tional Park in the 1906 renewed New York state's beaver 
population. By 1915, several thousand beavers had made 
their homes in New York state's waterways. We must 
learn the importance of all wildlife in nature's scheme 
before we attempt to change the existing balances to fit 
into our scheme.
2. Beaver legend 
"When Beaver Was Very Great” 
by Ann M, Dunn.
Read or tell the following legend to your stu­
dents.
It happened in the long, long ago that Beaver was very 
great. He walked upright and stood as tall as the tallest 
man. Furthermore, Beaver was highly intelligent and 
deeply spiritual. Beaver had the ability to improve his 
environment and make it more hospitable for many 
other animals, too.
Beaver established communities of families that worked 
together to build great earthen lodges. The lodges 
were so well constructed that Beaver did not have to 
gather wood for fires to heat lodges. Beaver did not 
have to make robes or clothing of any kind because 
they were blessed with fur-covered bodies. Beaver had 
wonderful long sharp teeth which allowed them to fell 
large trees with ease. Beaver often cut trees for their 
human neighbors ... whom Beaver had grown to pity. 
In exchange, Beaver asked only for the tender bark and 
twigs to store for winter food. During warm weather, 
Beaver probed the bottom of lakes and rivers for roots 
and relished many kinds of greens. Beaver made long 
canals and built fine roads throughout their territory 
which made transport and travel easier. They shared 
the canals and roadways with their neighbors.
The Anishinabe learned many good things by observ­
ing Beaver. Beaver bathed several times a day. Soon, 
people adopted these habits of cleanliness and good 
grooming practices. Beaver were excellent parents 
and raised respectful, industrious children. So the 
Anishinabe imitated Beaver's parenting skills. Beaver 
worked hard to accomplish good deeds that would 
benefit the entire community. They did not quarrel and 
fight among themselves and did not make enemies of 
their neighbors. They experienced no jealousy when 
others excelled. Therefore, as time went on ... Beaver 
prospered more than people.
So a delegation of men went to Creator and reminded 
him that he had promised that they would be the 
greatest of all created beings. Then they pointed out 
that Beaver had surpassed people in many things. The 
people demanded that Creator do some thing to restore 
their original role and reduce the status and power of 
Beaver. Creator said, "If people need an advantage over 
Beaver in order to surpass him, I will limit Beaver's 
stature and cause him to desire to live only in and on 
the water.” The delegates were satisfied and returned 
to their lodges.
Beaver did not diminish all at once, but each generation 
became smaller than the one before, and after many 
years they have become the Beaver we know today. But 
Creator allowed Beaver to retain all of their previous 
skills. They are still intelligent, industrious, and gener­
ous. They still work together to modify their habitat and 
build secure lodges which they share with extended 
families. They are still affectionate, considerate and 
kind. They do not fight or quarrel among themselves 
and have only a few enemies.
Beaver's greatest enemy is Man. Man ... who learned 
so many things from our brother, but failed 
to learn the important lesson of building inclusive 
communities. Because of Beaver's character and former 
greatness, The Anishinabe believe that they are still 
worthy of great respect. Therefore, it is dishonorable 
to allow a dog to eat Beaver flesh, for the dog has never 
been as great as Beaver ... nor can it ever be.
3. Amazing Beaver Facts
1. In Colorado, beavers were responsible for the 
appearance of a canal that was a yard deep and 
ran for 750 feet!
2. Beaver fur was so popular for hats that during 
the years 1853-1877 the Hudson Bay Company 
sold over 3 million pelts to the London market 
alone!
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3. Beavers are determined. In one instance, when a 
Wisconsin man's cornfield was threatened by 
rising waters of a beaver pond, he blew up the 
dam and hung several posts with Coleman 
lanterns to keep them away. The next morning, 
the posts had been neatly gnawed off and were 
buried, along with the lamps, deep in the rebuilt 
dam!
4. Beavers have been reintroduced around the 
country. Out west in Montana beavers were 
parachuted into remote areas. And in Maine, 
beavers were backpacked into the woods and 
released.
5. A beaver colony cuts 1000-2000 trees per year!
6. Beavers are the largest North American rodent, 
They have an average size of 40-50 pounds. 
Beavers grow throughout their entire 12 year life 
span!
7. In New Hampshire, beavers constructed a dam 
that was 3/4 of a mile long and the dammed 
water housed 40 lodges.
8. For a time beaver pelts replaced money as a 
standard of exchange: 1 pelt for 1 pound of 
tobacco - 12 pelts for a rifle!
9. In British Colombia, an ambitious beaver felled 
a cottonwood tree that was 110 feet tall and
5 feet thick!
10. The early Voyageurs were known to eat the 
beaver's tail ... and enjoy it!
11. In 1638 King Charles of England decreed that 
ALL hats in England must be made out of Bea­
ver fur.
12. Beaver kits float when born and need extra 
weight gain before they can dive.
B. Equipment
° Beaver parts: front feet, hind feet, pelt, castor 
gland, tail, skull
° Other props: Video & VCR, slide show and pro­
jector, chewed stick, muskrat pelt trap, aspen 
chips, laminated legend, ecology cards
° Foster: Population graph
° Beaver Dress up: goggles, webbed feet, WD 40, 
paddle tail, deodorant, plastic nose with clothes­
pin, paper teeth, rubber gloves, foam insulation, 
earmuffs, pelt
° Fur Trade Time Line: Canadian nickel, 9 charac­
ter time line cards, tuque, sash, top hat, scissors, 
fur trade map, paddle, crown, Wolf Ridge hat, 
beaver pelt 
Sources:
° Local trappers provided pelts and parts.
°  Dress up costumes made at Wolf Ridge.
C. References
° Beaver Behavior, Morrell Allred, 1986, ISBN 0- 
87961-154-5.
°  Bill Berg, MN DNR Grand Rapids
° Company of Adventurers, Peter C. Newman, 
ISBN0-14-006720-5.
°  A Toast to the Fur Trade, Wheeler.
° The Northwoods, Percy Knauth, 1972, ISBN 0- 
8094-1163-6.
° The World of the Beaver: Living World Books, 
Leanord Lee Rue III, 1964, ISBN #64-10874.
° Mammals of Minnesota, Evan B. Hazard, 1982, 
ISBN 0-8166-0949-7.
° When Beaver Was Very Great, Ann M. Dunn,
1995, ISBN 1-883953-07-3,
D. Safety Management
Instructors will adhere to all safety practices desig­
nated by this lesson plan or updated training from 
a Wolf Ridge permanent staff member. Students 
will be checked for proper clothing, Travel will 
be under direction of the instructor with periodic 
stops to assure the group remains intact. Instruc­
tor should be made aware of any special needs 
(medical, physical, mental or emotional) of specific 
students and will adjust activities appropriately to 
maintain safety. Students shall be informed of ail 
activities and agree to rules and responsibilities 
for participation.
First aid kit and telephone are located in the 
Education Building Kit room and the Forest Ecol­
ogy Building. Any safety or risk concerns will be 
brought to the attention of Wolf Ridge program 
staff.
E. Glossary
Upon completion of the Wolf Ridge Beaver class,
students should know the following vocabulary:
Adaptation - Physical and behavioral character­
istics which help an organism survive in its 
environment.
Castor gland - A gland located in a beaver's lower 
abdomen which produces castoreum.
Drag - Marks resulting from the beaver's move­
ment of trees and shrubs to the water from land.
Food cache - Stored food, in the case of the bea­
ver, used primarily as a winter food supply. 
Preferred winter foods are aspen, birch, willow, 
alder and mountain maple.
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Nictitating membrane - A clear 'third' eyelid 
which protects a beaver's eyes, allowing it to see 
underwater.
Scent mound - A pile of mud and sticks on which 
beavers (or other animals) place a secretion with 
an identifying odor.
F. Pre-Activities
1. Create an animal that is perfectly adapted to liv­
ing in a chosen habitat. Build a model or create 
a poster.
2. Prepare a position paper on the pros and cons of 
trapping. Use interviews, internet and written 
media to support your opinion.
3. Analyze and define the problems created by 
beavers for a farmers or home owners cropland. 
Formulate a hypothesis, and conduct an experi­
ment to answer and solve the problem
G. Post Activities
1. Draw a floor plan of a beaver lodge. Include 
dimensions and build a scale model,
2. Research and create a menu for a beaver restau­
rant. Include written descriptions, pictures and 
prices.
3. Research develop and create a presentation on a 
historical figure from the Fur Trade Era. Present 
in character to two different age groups.
Wolf Ridge Environmental Learning Center
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Environmental Educator Literacy
DESCRIPTION: ENVIRONMENTAL EDUCATOR COMPETENCIES MANUAL
This manual presents a framework of competencies that can be used for the training of pre-ser­
vice and in-service environmental educators. The information contained within this document 
represents a synthesis of standards and competencies as identified by major literature resources 
representative of the field of environmental education.
This is NOT a curriculum, but rather a framework of competencies and a philosophy state­
ment that closely defines the path of the curriculum used for the entire Wolf Ridge Training 
Program. The complete Wolf Ridge Training Program includes the Environmental Education 
Certificate Program, the Student Teacher Program, and the Apprentice Naturalist Program. All 
three programs are further described on page 8. You can ieam more at www.woIf-ridge.org or 
by contacting the Director.
Copyright © 2003 Joe Walewski, Wolf Ridge Environmental Learning Center 
Printed November 1,2004
Additional copies of this manual can be obtained by contacting: 
Joe Walewski
Director of Naturalist Training 
Wolf Ridge Environmental Learning Center 
6282 Cranberry Rd 
Finland, MN 55603
(218)353-7414 or 1-800-523-2733 (MN, WI) 
fax (218)353-7762 
eetraining@wolf-ridge.org
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WOLF RIDGE MISSION STATEMENT
mental education school for persons of all ages. It offers immersion programs which 
involve direct observation and participation in outdoor experiences and focus on 
ecology and science, human culture and history, personal growth, group building 
and outdoor recreation. The Center's mission is to:
° Foster awareness, curiosity and sensitivity to the natural world.° Promote social understanding, respect and cooperation.° Model values, behaviors and technologies which promote a 
sustainable lifestyle.° Develop a citizenry that has the knowledge, skills, attitudes, 
motivation and commitment to act together for a quality environment.° Rekindle the concepts of conservation and stewardship.
olf Ridge Environmental Learning Center is an accredited residential environ-
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Competencies for the Workplace
What knowledge and skills does a person need to 
be ail effective leader in environmental education 
and how will this translate into the workplace?
Environmental Educator Literacy - Competencies for 
the Workplace presents a framework of competencies 
that can be used for the training of pre-service and 
in-service environmental educators. The information 
contained within this document represents a synthesis 
of standards and competencies as identified by major 
literature resources representive of the field of environ­
mental education.
The competencies span the broad spectrum of dis­
ciplines reflected by the practices of environmental 
educators working in all manner of facilities - nature 
centers, residential environmental learning centers, 
formal schools and state and national parks for example. 
Competencies have been drawn from the disciplines of 
general education, environmental education, adventure 
programming, cultural interpretation, nature study, ad­
ministration and leadership (see Resources, page 8),
This manual is founded on the philosophical approach 
of interdisciplinarity which attempts to accomplish five 
main goals:
- Answer complex questions
- Address broad issues
- Explore disciplinary and professional rela­
tions
- Solve problems that are beyond the scope of 
any one discipline
- Achieve unity of knowledge, whether on a 
limited or grand scale
LITERACY DEFINED
Literacy is a way of knowing that applies to more 
than just reading and writing. Multiple literacies ex­
ist including math literacy, science literacy, computer 
literacy, information literacy and environmental literacy 
to name a few. Each of these literacies is an integration 
of ways of thinking, talking, interacting and valuing that 
leads to a way of being in the world.
Discussions of literacy often apply the term as a goal 
that one either achieves or does not. This is misleading.
It is most appropriate to view literacy on a continuum 
over which understanding develops throughout life. 
Literacy is a lifetime activity.
As described in A GreenPrint for Minnesota, 2nd Edi­
tion (Minnesota Office of Environmental Assistance, 2000), the mission of environmental education is to: 
“Develop a population that has the knowledge, skills, 
attitudes, motivation and commitment to work indi­
vidually and collectively toward sustaining a healthy 
environment,” Essentially, the goal of environmental 
education is to help build an environmentally literate 
society - citizens with knowledge, skills and attitudes 
that lead to successful environmental behaviors.
The intent of this document is to present knowledge, 
skills and attitudes as described by experts that lead to 
successful environmental educator behaviors resulting 
in environmental educator literacy - the business of 
achieving the mission of environmental education.
THE DOMAINS
To simplify the presentation of competencies and 
more closely model human cognitive processes, en­
vironmental educator literacy has been divided into 
three distinct domains: environmental, educational 
and leadership. The convergence of the three domains 
(Figure 1) describes the scope of competencies covered 
in this document.
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Figure 1. Environmental Educator Literacy Domains
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Each domain is identified by a distinct boundary, yet 
real world problems do not come in discipline-shaped 
units. “Only fluency across the boundaries will provide 
a clear view of the world as it really is...’’(Wilson, 1998). 
Although specific competencies have been assigned to 
unique domains, they all obviously belong to multiple 
domains. The model attempts to represent domain 
specificity and interdisciplinarity.
USE IN TRAINING
Education serves many purposes, among them I) to 
create scientifically and culturally literate citizens and 
2) to train 1’uture specialists, Training specialists using 
the philosophical approach of environmental educa­
tor literacy produces a complex, multidimensional, 
interconnected and social situation. In other words, it 
matches the real workplace,
Professional environmental educators in today’s work­
place must learn more than their counterparts of years 
before. The burden of training, now, is to assure that 
the graduates produced by the academic enterprise are 
fit to function in the current workplace, Training that 
focuses only on the primary domains of the environment 
and education fail those future professionals who are 
expected to supervise employees, construct displays, 
raise funds for programming, market the programs and 
more. The unique addition of the leadership domain 
attempts to address that gap in training.
Literacy - defined loosely - follows a predictable pro­
gression (Figure 2). Awareness leads to development 
of knowledge. Increased knowledge can be used to im­
prove skills. As these three realms grow, attitudes begin 
to grow and develop. This can all lead to new behaviors 
which in turn opens avenues to new awareness.
Figure 3 presents a comprehensive list of knowledge, 
skills and attitudes leading to successful environmen­
tal educator behaviors. Literacy of this scope may not 
be achieved within the scope of a decade, much less
the scope of a typical two hour, weekend, one week 
or 10-month training program. Literacy grows over a 
lifetime.
Mentors should use this guide to design seminars and 
other training opportunities to open the novice’s per­
spective on die myriad competencies that can lead to 
success in the field. Students are encouraged to study 
this document to self-evaluate and guide personal 
inquiry in an effort to fill gaps in their environmental 
educator literacy.
Developed curriculum using this approach should al­
low the learner an opportunity to envision the possible. 
The model should serve as a metaphor for the type of 
environmental educator that they want to be. This means 
that mentors need to support learners to imagine mul­
tiple ways of being successful in the world rather than 
restricting them to a narrowed list of knowledge and 
skills and a limited range of successful behaviors.
THE MODEL AND ACTION STATEMENTS
The central goal of environmental educator literacy 
is successful environmental educator behaviors. The 
competencies list (Figure 3) and model (Figure 4) 
are intended to support the pre-service and in-service 
environmental educator to imagine the broad range of 
behaviors that lead to success in the workplace. Major 
competencies are identified by bullets, while those 
items following a dash are merely examples specific 
to the major competencies. The list is by no means 
exhaustive.
Because literacy is not merely an idea, but a very 
personal action, the descriptions of each area of com­
petency (on pages 5-7) have been phrased as personal 
action statements. Again, the sentences are not intended 
to completely define an area of competency, but rather 
begin to give structure to it. Students and mentors can 
find volumes of information to flesh out the list.
Figure 2. Environmental Educator Literacy Progression
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TO THE STUDENT
The intent of this document is to collect and visually 
display the knowledge, skills and attitudes that lead 
to environmental educator literacy. The underlying 
philosophy is that of interdisciplinarity which can be 
summed up in a commonly accepted taw of ecology: 
everything is connected.
Students are advised to design and actively maintain 
a working portfolio both for personal assessment and 
for presenting to potential employers. Presenting a 
complex, multidimensional understanding of any topic 
is difficult. Portfolios that include samples of work and 
study experiences with short essays describing values, 
beliefs and philosophy will help to develop and broaden 
a personal understanding of environmental educator 
literacy.
Literacy is a lifetime activity. There are several points 
concerning the knowledge, skills and attitudes not 
specifically included in this document, Scientific 
knowledge, technologies and cultural norms are con­
stantly changing. It is not possible to foresee everything.
Likewise, neither the student nor the mentor should 
expect to be proficient in all that has been (or may be) 
included. Awareness is the first step to attaining a broad, 
detailed and interconnected understanding of successful 
environmental education practices.
Competence involves experience in practice. Envi­
ronmental educator literacy is personal and social, It 
requires problem solving amid a constantly changing 
natural and social environment. Environmental educator 
literacy is not merely school-based reading, lectures and 
writing but, rather, a complex, technological, functional 
and social activity best learned in authentic working 
situations.
As your knowledge and skills develop in the realm of 
environmental educator literacy, use this document as 
a guide for shaping learning. Make it a living, personal 
document by deleting and adding new competencies 
based on varying values and experiences. Re-word the 
personal action statements to better suit specific beliefs 
and missions. Write a personal mission statement. 
Learn more from the resources on page 8. Find better 
resources. Keep learning. Strive for excellence.
Figure 3. Environmental Educator Literacy Areas of Competency
Knowledge Skills Attitudes
Natural sciences Inquiry process Passion for outdoors
Social sciences Cultural arts Curiosity
Humanities Conservation Adventuresome
Outdoor pursuits Outdoor technical skills Sense of place
Environmental issues Living Displays Environmentally responsible
Subject matter Instructional strategies Passion for teaching
Learning theory Learning environment Playful
Teaching theory Communication Non-advocacy
Education resources Planning instruction Flexible
Education setting Assessment Experiential
Human resources Professional growth Interdisciplinary
Organizational theory Organizational planning Enthusiastic
Programming EE Supervision Courageous
Law and policy Decision-making Impartial
Institutional Information management Empathetic
Professional ethics Customer care Humble
Facilities and resources 
Safety
Imaginative
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Figure 4, Environmental Educator Literacy Model
Environmental Educator Literacy
Knowledge
• Natural Sciences
- Life sciences
- Physical sciences
- Ecology
• Social Sciences
- Sociology
- Psychology
- Anthropology
- Economics
- Political science
- History
• Humanities
- Philosophy
- Literature
- Fine arts
• Outdoor Pursuits
- Rock climbing
- Boating
- Hiking
- Hunting
• Environmental Issues
- Science perspective
- Social perspective
Skills
• Inquiry
- Question & analysis
- Natural history
- Issues investigation 
• Traditional Skills
- Cooking
- Construction
- Games
- Arts and crafts
- Fire making 
• Conservation
- Forestry
- Wetlands
- Fisheries
- Wildlife
• Outdoor Technical Skills
- Canoeing
- Camping
- Navigation
- Rifiery
- Minimum impact 
• Living Displays
- Animal training, care
- Wildlife rehabilitation
- Aquarium maintenance
- Plant care
Attitudes
• Passion for outdoors 
• Curiosity
• Adventuresome
• Sense of place
• Environmentally 
responsible
Knowledge
• Subject Matter
- Major concepts
- Issues
- Ways of knowing
- Connections/integration 
• Learning Theory
- Current research
- Human development
- Diverse learners 
• Teaching Theory
- Goals
- Foundations
- Methods/models
• Education Resources
- Curriculum
- Displays, props
• Education Setting
- Formal
- Informal
- Nonformal
Skills
•Instructional Strategies
- Methods
- Facilitation
- Presentation styles
• Learning Environment
- Student-centered
- Cooperative & inclusive
- Behavior &. motivation
- Management
- Group processes 
• Communication
- Verbal
- Nonverbal
- Educational aids
- Listening/questioning
- Interpretation
• Planning Instruction
- Materials evaluation
- Research
- Curriculum development 
• Assessment
- Learner outcomes
- Improving instruction 
• Professional Growth
- Recharge self
- Reflection
- Collaboration
- Lifelong learning
Attitudes
• Passion for teaching
• Playful
• Non-advocacy
• Flexible
• Experiential 
• Interdisciplinary
Leadership
Domain
Knowledge
• Human Resources
- Leadership styles
- Personnel & community
- Professional association 
• Organizational Theory
- Mission, goals, purpose
- Existing programs
- Audience needs
• Programming EE
- History & vision
- Planning & design
- Facilities
• Law and Policy
- Labor
- Certifications
- Graduation standards
- Risk management
• Institutional
- Accounting & finances
- Facilities management
- Operations & admin
• Professional Ethics
Skills
• Planning & Development
- Strategic development
- Finances
- Evaluation
- Organization structure 
• Supervision
- Staff & volunteers 
-Training
• Decision-making
- Experience-based judgment
- Problemsolving
- Diplomacy
• Information Management
- Marketing/promotion
- Technology use
- Book-keeping
• Customer Care
• Facilities and Resources
- Buildings
- Grounds
- Capital & operating items 
• Safety
Attitudes
• Enthusiastic
• Courageous 
• Impartial
• Empathetic
• Humble
• Imaginative
Those items following 
a clash (-) are examples 
of the major compe­
tencies. Many other 
examples could have 
been included.
Successful
Environmental
Educator
Behaviors
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Environmental Domain
This domain includes the knowledge, skills and attitudes 
most closely associated with the outdoors as it applies 
to environmental education.
Knowledge______________________________
• Natural sciences. I have a working knowledge in such 
studies as biology, genetics, botany, ecology, entomol­
ogy, chemistry, physics and evolutionary theory,
• Social sciences. I understand the study of society and 
of individual relationships in and to society as they 
relate to the environment.
• Humanities. I have knowledge of human culture and 
the connections to the earth.
• Outdoor pursuits. I am familiar with human-powered 
activities appropriate to the field of environmental 
education including canoeing, skiing, climbing, 
camping, birdwatching, wildflower photography, 
hunting, and orienteering for example.
• Environmental issues. I regularly study environmental 
issues from varied perspectives.
Skills_________________________________
• Inquiry. I know how to use the process and tools 
needed to ask questions about my surroundings, 
speculate and hypothesize, seek and evaluate infor­
mation and develop answers to questions.
• Traditional skills. I am skilled in the interpretation 
of past and current cultures and their relation to 
the environment.
• Conservation. I actively participate in sound conser­
vation practices supported by current research.
• Outdoor technical skills. I am specifically competent 
with the technical skills in the outdoor pursuits 
that I will lead.
• Living Displays. I am capable with work concerning 
living organisms especially regarding their inclu­
sion in an educational setting.
Attitudes__________________________________
• Passion for outdoors. I exhibit an infectious passion 
for the outdoors.
• Curiosity. I consistently seek a greater understanding 
of my surroundings.
• Adventuresome. I pursue activities that contain 
an acceptable risk and encourage others in those 
same pursuits.
• Sense of place. I have a strong desire to learn about 
my surroundings and those factual and spiritual 
qualities that set this place apart in the world.
• Environmentally responsible. I practice behaviors 
known to be safe for and respectful of those organ­
isms sharing my community on both a local and 
global scale.
Knowledge
• Natural Sciences
- Life sciences
- Physical sciences
- Ecology
• Social Sciences
- Sociology
- Psychology
- Ant I tropology
- Economics
- Political science
- History
• Humanities
- Philosophy
- Literature
- Fine arts
• Outdoor Pursuits
- Rock climbing
- Boating
- Hiking
- Hunting
• Environmental Issues
- Science perspective
- Social perspective
Skills
• Inquiry
- Question Sc analysis
- Natural history
- Issues investigation 
• Traditional Skills
- Cooking
- Construction
- Games 
- Arts and crafts
- Five making
• Conservation
- Forestry
- Wetlands
- Fisheries
- Wildlife
a Outdoor Technical Skills
- Canoeing
- Camping
- Navigation
- Rificry
- Minimum impact 
• Living Displays
- Animal training, care 
-Wildlife rehabilitation 
-Aquarium maintenance
- Plant care
Attitudes
• Passion for outdoors
• Curiosity
• Adventuresome
* Sense of plncc
• Environmentally 
responsible
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Educational Domain
This domain includes the pedagogical knowledge, 
skills and attitudes deemed necessary and effective for 
educators as they relate to the field of environmental 
education.
Knowledge______________________________
• Subject matter. I understand the central concepts, 
tools of inquiry and structures of the disciplines 
I will teach, especially those related to environ­
mental literacy.
• Learning theory. I understand how students learn 
and develop and how they differ in their approaches 
to learning.
• Teaching theory. I have a basic understanding of 
the goals, theories, practice and history of the 
disciplines of environmental education, adventure 
programming, cultural interpretation and nature 
study.
• Education resources. I have knowledge of the mate­
rials, resources and technologies available to help 
student learning.
• Education setting. I understand the importance of 
a safe, conducive learning atmosphere and the 
benefits of different settings.
Skills___________________________________
• Instructional strategies. I am able to create learning 
experiences that make the subject matter meaning­
ful for students. I have the strategies to encourage 
development of critical thinking, problem solving 
and performance skills in my students.
• Learning environment. I can use my knowledge 
of student motivation and behavior to encourage 
positive social interaction, active engagement in 
learning and self-motivation.
• Communication. I use effective verbal, nonverbal 
and media communication techniques to foster 
inquiry, collaboration and supportive interaction 
in my classes.
• Planning instruction. I plan and manage instruction 
based upon knowledge of the subject matter, the 
students, the community and curriculum goals.
•  Assessment. I use appropriate assessment strategies to 
evaluate and ensure intellectual, social and physical 
development of the students.
• Professional growth. I continually evaluate my 
choices and their effects on the learning community 
and I can effectively communicate and interact with 
my colleagues. 1 also take part in activities that help 
me maintain a passion for teaching.
Attitudes___________ ________________ _
• Passion for teaching. I regularly exhibit a passion 
for teaching. My students recognize and respond 
to this passion.
• Playful. I enjoy interacting with people and use my 
sense of humor to benefit learning.
• Non-advocacy. I strongly believe that I must provide 
an accurate, balanced perspective on the relevant 
issues and I am sensitive to cultural and personal 
differences,
• Flexible. I am willing to change a variety of factors 
in order to make my instruction more meaningful 
and available to the students.
• Experiential. I believe that students learn best if they 
actually “do” authentic, meaningful tasks while 
maintaining an open, continuous dialogue with 
experts and peers.
• Interdisciplinary. I approach learning believing that 
everything is connected to everything else.
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Knowledge
• Subject Mat tor
- Major concepts
- Issues
- Ways of knowing
- Connections/integration 
• Learning Theory
- Current research
- Human development
- Diverse learners
• Teaching Theory
- Goals
- Foundations
- Methods/models
• Education Resources
- Curriculum
- Displays, props
• Education Setting
- Formal
- Informal
- Nonformal
Skills Attitudes
• Instructional Strategies
- Methods
- Facilitation
- Presentation styles
• Learning Environment
- Student-centered
- Cooperative & inclusive
- Behavior & motivation
- Management
- Group processes
• Communication
- Verbal
- Nonverbal
- Educational aids
- Listening/questioning
- Interpretation
• Planning Instruction
- Materials evaluation
- Research
- Curriculum development
• Assessment
- Learner outcomes
- Improving instruction 
• Professional Growth
- Recharge self
- Reflection
- Collaboration
- Lifelong learning
• Passion for teaching 
• Playful 
• Non-advocacy 
v Flexible 
• Experiential 
• Interdisciplinary
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Leadership Domain
This domain presents the myriad “behind-the-scenes” 
details addressed by any successful environmental 
education facility.
Knowledge______________________________
• Human resources. I understand different leadership 
styles and when to use each of them. I am aware of 
the varied personnel, community organizations and 
professional associations related to my field.
• Organizational theory. I clearly know the mission, 
goals and purpose of my parent organization and 
how they are connected to existing programs and 
the audiences’ needs.
• Programming EE. I have a working knowledge 
of the history and vision both of the field and the 
organization with which I work. I am aware of the 
many variables affecting programming.
• Law and policy. I actively maintain currency on the 
laws, policies, certifications, standards and pro­
cedures relative to my profession and those with 
whom I collaborate.
• Institutional. I am aware of the major goals and 
purposes of the institution’s leadership divisions: 
accounting & finance, facilities management and 
operations & administration.
• Professional ethics. I study environmental, educa­
tional and leadership ethics.
Skills____________________________
• Planning and Development. I have planning skills 
regarding finances, program evaluation, organiza­
tional structures and other aspects relevant to an 
environmental education center.
• Supervision. I have skills in staffing, training and 
working with volunteers.
• Decision-making. I practice problem solving and 
using my past experiences to make and enact 
decisions for my organization in a diplomatic 
manner.
• Information management. I can design and maintain 
effective information management using appropri­
ate tools and methods.
• Customer care. I pay close attention to the issues that 
affect the customers of my organization.
• Facilities and resources. I am familiar with and can 
respond to the needs of my organization as they re­
late to facilities and routinely needed resources.
• Safety. I maintain currency in first aid, etc and can 
effectively manage situations containing risk.
Attitudes______________________________
• Enthusiastic. I am genuinely interested in whatever 
I do and I demonstrate this regularly along with a 
healthy sense of optimism.
• Courageous. I take risks. I stand up for what I be­
lieve to be right. I have a well-reasoned, articulated 
belief system that supports and affirms the rights 
and dignities of all people.
• Impartial. I maintain a nonpartisan position on is­
sues while taking an active stand against hate, bias 
and all injustice.
• Empathetic. I work hard to sense, identify with and 
understand what others are feeling, I am committed 
to people first, then policy.
• Humble. I am aware of my abilities and limitations. 
I am confident and secure enough that I can em­
power others, give them credit and highlight their 
accomplishments.
• Imaginative. I strive to formulate alternative solu­
tions, consider alternative interpretations, seek 
other possible explanations, think of new questions, 
design meaningful experiments and have vision,
Knowledge
• Human Resources
- Leadership styles
- Personnel & community
- Professional association
• Organizational Theory
- Mission, goals, purpose
- Existing programs
- Audience needs
• Programming EE
- History & vision
- Planning and design
- Facilities
• Law and Policy
- Labor
- Certifications
- Graduation standards
- Risk management 
• Institutional
- Accounting & finances
- Facilities management
- Operations & admin 
• Professional Ethics
Skills
• Planning & Development
- Strategic development
- Finances
- Evaluation
- Organization structure 
• Supervision
- Staff & volunteers
- Training
• Decision-making
- Experience-based judgment
- Problem solving
- Diplomacy
• Information Management
- Marketing/promotion
- Technology use
- Bookkeeping 
• Customer Care
• Facilities and Resources
- Buildings
- Grounds
- Capital & operating items 
• Safety
Attitudes
• Enthusiastic 
• Courageous 
• Impartial 
• Empathetic 
• Humble 
•   Imaginative
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RESOURCES
The following resources were used for developing 
this synthesis. They will also be helpful in gaining a 
deeper understanding of the specific areas of compe­
tency within the domains of environmental educator 
literacy. Any professional environmental educator 
should consider including many of these resources in 
their personal library.
Ewert, Alan W, (1989). Outdoor Adventure Pursuits: 
Foundations, models and theories. Scottsdale, AZ: 
Publishing Horizons, Inc.
Glanz, Jeffrey. (2002). Finding Your Leadership Style
- A guide for educators. Alexandria, VA: Association 
for Supervision and Curriculum Development.
Ham, Sam H. (1992). Environmental Interpretation - A 
practical guide for people with big ideas and small 
budgets. Golden, CO: North American Press.
Hammerman, Donald R, William M. Hammerman 
and Elizabeth L. Hammerman. (2001), Teaching in 
the Outdoors, Fifth Edition. Danville, IL: Interstate 
Publishers, Inc.
Knudson, Douglas M., Ted T. Cable and Larry Beck. 
(1995). Interpretation of Cultural and Natural 
Resources. State College, PA: Venture Publishing, 
Inc,
Minnesota Office of Environmental Assistance. (2000). 
A GreenPrint for Minnesota, 2nd Edition: State 
Plan for Environmental Education. St Paul, MN: 
MOEA.
North American Association for Environmental Educa­
tion. (1999). Guidelines for the Initial Preparation 
of Environmental Educators. Rock Spring, GA: 
NAAEE.
Priest, Simon and Michael Gass. (1997). Effective 
Leadership in Adventure Programming. University 
of New Hampshire: Human Kinetics.
Walewski, Joe. (2003). Environmental Educator 
Literacy Competencies for the Workplace with ap­
plications for Minnesota residential environmental 
learning centers (RELCs) - a theoretical approach. 
M.Ed. thesis, University of MN-Duluth,
Wilson, Edward O. (1998). Consilience - The unity of 
knowledge. New York: Vintage Books.
WOLF RIDGE TRAINING PROGRAMS
Wolf Ridge training programs offer hands-on, student- 
centered experiences that prepare students for leader­
ship positions in environmental education. Leadership 
can, and should be, practiced in a variety of ways, 
Instead of presenting one leadership style, we help stu­
dents to understand and define their personal leadership 
techniques. The program is divided into three tracks:
Environmental Education Certificate Program 
Learn how to teach while teaching outdoors. The
graduate level certificate program serves as the core of 
our entire training program. Whether teaching children 
or adults, developing lesson plans, or attending semi- 
nars, everything you do is part of the course work for 
this certificate. During the course of the school year at 
Wolf Ridge you will also be a full-time student at the 
University of MN-Duluth. In addition to gaining 10 
months of practical experience, you may earn up to 18 
credits that can be applied to Master’s programs across 
the nation. We accept 14 students each year.
Student Teacher Program
Practice environmental education in and out of the 
classroom. Wolf Ridge is committed to bridging the gap 
between formal and nonforma! environmental educa­
tion. Undergraduate education students participate in 
a student teacher practicum consisting of 7 weeks in a 
traditional classroom and 32 weeks at Wolf Ridge. They 
gain experience in interdisciplinary and experiential 
education. They also learn about resources available to 
formal educators and explore leadership skills needed 
to implement environmental education in a traditional 
school setting. We accept 2 students each year.
Apprentice Naturalist Program 
Develop leadership skills for environmental educa­
tion. Graduates of the above programs can apply to 
spend a second year at Wolf Ridge working alongside 
our program staff on authentic tasks within the field of 
environmental education. Students design their own 
apprenticeships focused on topics such as supervision 
and training, program development, animal handling, 
trail maintenance, fundraising and grantwriting, formal 
classroom work, ropes course and rock wall main­
tenance, marketing, and more. We accept 4 students 
each year.
More information? www.wolf-ridge.org
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Wolf Ridge Environmental Learning Center
ABOUT WOLF RIDGE LINKS 
HOME
WHAT IS WOLF 
RIDGE?
OUR MISSION
WOLF RIDGE'S 
EDUCATIONAL 
PHILOSOPHY
SUPPORT US
JUNE OPEN 
HOUSE
WOLF RIDGE 
BOARD
ANNUAL REPORT
HISTORY
F.A.Q.
Open minds to new discoveries 
Create lifelong memories 
Transform lives
Our Mission
Wolf Ridge’s mission is to develop a citizenry that has the knowledge, 
skills, commitment, and motivation to work together 
for a quality environment.
We Meet Our Mission By ...
• Fostering awareness, curiosity and sensitivity to the natural world
• Providing lifelong learning experiences in nature
• Developing social understanding, respect and cooperation
• Modeling values, behaviors and technologies, which lead to a sustainable lifestyle
• Promoting the concepts of conservation and stewardship
• See our educational philosophy
An environmentally literate citizen of the world needs to understand natural science 
systems, to be able to work with others to solve problems, to take on personal risk to stand 
up for their beliefs, and to comprehend the impacts of human choices upon the 
environment.
REGISTER FOR A PROGRAM | STORE | SUPPORT WOLF RIDGE | CONTACT US | SITE MAP
6282 Cranberry Road, Finland, MN 55603 218-353-7414 
© 2008 Wolf Ridge Environmental Learning Center \ All rights reserved
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Environmental Science Curriculum I Outdoor Education Currie... http://wwvv.wolf-ridge.org/education/i_education.shtml
EDUCATION LINKS
WOLF RIDGE'S 
EDUCATIONAL 
PHILOSOPHY
WOLF RIDGE 
CLASSES AND 
ACTIVITIES
NATURE NOTES
ALMANAC
NEWSLETTER
ENVIRONMENTAL
EDUCATOR
TRAINING
GUIDE TO 
VARIOUS EE 
CURRICULA
LIVE ENERGY 
ON-LINE
CLIMATE
CHANGE
CURRICULUM
TEACHER
WORKSHOPS
SCHOOL TRIPS
Get Outside!
Our Teaching 
Philosophy
Why is the Wolf Ridge education experience so 
successful?
Learning at Wolf Ridge is profound and memorable because of 
the combination of the experiential, hands-on activities 
students experience outdoors, the magnificent site, highly 
skilled teachers, extended class periods, and small teacher to 
student ratios.
Since 1971 Wolf Ridge has been a place where students can 
see, touch, smell, feel and experience learning that once was 
thought best accomplished in a book. Whether a 
pre-schooler or a grandparent, we all learn best by actively 
participating in the learning. Classes are designed to 
incorporate many different learning styles.
Our curriculum has been the model for other centers around 
the world and embodies over 30 years of refinement by our 
program staff.
More About our Educational Philosophy
• Holistic Approach
• Curricular Content
• Education vs. Advocacy
• Diversity
• Outdoor Classroom
• Educational Learning Theories
"The teachers are 
well-trained, have 
knowledge of 
teaching pedagogy, 
and engage students 
in activities that are 
hands-on, minds-on"
- Wayzata teacher
Holistic Approach
Environmental education explores the science of ecosystems, plus relationships between 
people and their environment. We encourage students to consider how their values and 
behaviors can influence and ultimately impact the world around them. Our curriculum 
provides hands-on, memorable experiences that involve the whole person and address 
multiple learning styles.
Curricular Content
We choose curricular content based upon the local natural and cultural histoiy of 
Minnesota, and 011 contemporary environmental issues. Science-based classes provide 
opportunities to learn more about our planet and how it works. Cultural histoiy classes 
give a glimpse of the way our predecessors interacted with local ecosystems to create a life 
for themselves. Current events classes help us to understand emerging issues. Personal 
growth and team-building classes develop skills for meeting personal and group 
challenges. Outdoor skill classes help students discover ways to keep learning about their 
environments for a lifetime.
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Education vs. Advocacy
Wolf Ridge is an educational facility, not an issue advocacy organization. We do advocate 
for a well-educated citizenry that is able to act together for a quality environment. We 
strive to offer information without bias, allowing the student to develop his or her own 
beliefs. Our approach in class is to provide information and understanding of the issues 
while allowing our students to form opinions to guide their personal actions. We keep our 
staff informed and updated on multiple viewpoints of issues, providing the background 
they need to facilitate class discussions from multiple perspectives.
Diversity
We welcome and encourage students and visitors with a diversity of beliefs, abilities, and 
life experiences to visit Wolf Ridge. Our curriculum strives to present differing 
perspectives, encouraging students to consider new ideas, develop critical thinking skills, 
and foster a love of lifelong learning. We train our staff to be informed educators whose 
classes facilitate respectful discussions.
Outdoor Classroom
Wolf Ridge is renowned for its use of site. We put a priority on getting our students away 
from campus and immersed in the natural beauty of this area. Even though there may be 
300 people at Wolf Ridge, a class may spend the entire three hours without seeing 
another group of students. The campus's ecosystems are varied: from maple hardwood 
ridgetops to mixed boreal forests, quiet streams to the Baptism River, cliff-bordered lakes 
to wetlands, and high ridgetops to broad valleys.
Educational Learning Theories
We are a school for students of all ages. We implement teaching strategies designed to 
meet the needs of individual students with a variety of backgrounds and levels of 
understanding. Our Naturalist Training program, in partnership with the University of 
Minnesota Duluth’s Master of Environmental Education, keeps our staff abreast of 
current learning theories. You will find an outstanding level of understanding and 
teaching skill in our staff.
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APPENDIX I
A FOUNDATION FOR ENVIRONMENTAL EDUCATION AT WOLF RIDGE
Defining
Environmental
Education
A Foundation for Environmental Education 
at Wolf Ridge
The following Curriculum Concepts reflect years of program development at 
Wolf Ridge. The concepts provide the instructional matrix from which all of our current
and future activities will be developed.
We want 
Wolf Ridge 
to model 
behaviors 
which 
promote a 
sustainable 
lifestyle.
NATURAL RESOURCES
‘lltccaith U essentially* dosed system.
The sun is the primary source of energy for life 
on earth.
Matter is not created or destroyed.
Non-renewable resources are finite and cannot 
be refilled.
Renewable rcsourccs must be used at a sustain­
able level to remain available.
All the water on earth is all the water there is.
There is no such place as "away."
ECOSYSTEMS
All living nnd non-living components of an enviromiK-nt
interact with one aiiotl** to foim an ecosystem.
The earth is a living, changing system.
Components of an ecosystem include sun, air, 
water, soil, plants, animals, etc.
K very thing is interrelated and dependent upon 
these relationships.
Wolf Ridge Mission Statement
Wolf Ridge Environmental Learning Center is an accredited residential 
environmental school for persons of all ages. It offers immersion programs 
which involve direct observation and participation in outdoor experiences and 
focus on ecology and science, human culture and history, personal growth, 
group building and outdoor recreation.
The Center's mission is to:
• Foster awareness, curiosity and sensitivity to the natural world
• Promote social understanding, respect and cooperation.
•  Model values, behaviors and technologies which promote a sustainable 
lifestyle.
• Develop a citizenry that has the knowledge, skills, altitudes, motivation and 
commitment to act together for a quality environment.
• Rekindle the concept of conservation and stewardship for the earth.
Energy flows from one organism to another 
in a complex food web.
Predator/prey relationships are an example 
of coexistence in a balanced ecosystem.
Man did not weave the web of life, he is 
merely a strand in it.
NATURAL CYCLES
Every component of nature forms a cycle and is in
constant change.
Cases (O2, CO2, air), minerals (N, Ca, Fe, 
rocks, soil), energy and life all change 
location and form in a predictable cyclic 
pattern.
Together, the cycles in nature form a com­
plex control mechanism for natural
systems.
BIODIVERSITY
A complex natural system is mote stable than a simple
one, and more able to absorb disturbances.
Everything in nature has intrinsic value 
which may be beyond our understanding.
There is life found in every possible niche 
(habitat and role) on earth.
If a new niche becomes available, it will he 
filled by current life forms that will adapt 
to it.
A rich habitat will support a greater number 
of species than a poor habitat.
Those individuals or species with broad or 
flexible requirements are more able to 
adjust to environmental change.
A food web is more stable than a food chain.
Diversity is the key to stability.
ECOLOGICAL ADAPTATIONS
All living things acquire physical and behavioral
adaptations to he successful in their environment.
Organisms change throughout their lifetimes; 
species change over long periods of time.
Competition occurs among life forms in the 
same niche.
(continues...)
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Survival of the fittest results in natural selec­
tion and evolution of species.
If you can imagine it, nature* has already done it.
POPULATION ECOLOGY
Populations are limited to a density the environment
can support by shortages of basic needs, and may be
further reduced by other mortality factors.
Life forms tend to reproduce in numbers 
greater than their habitat can support.
The carrying capacity of a habitat is deter­
mined by availability of food, water, 
shelter, air and space.
Extreme disease, predation weather or 
habitat loss can reduce populations below 
carrying capacity.
HUMAN CULTURE AND HISTORY
Humans and the environment are interrelated.
The natural environment has many obvious 
and subtle impacts upon human history 
and culture.
Natural beauty enhances the quality of 
human life.
Different cultures hold varying beliefs on 
environmental issues.
Art is an expression of human thoughts and 
feelings.
Humans have a great ability to alter natural 
systems, and a responsibility to consider 
the effects of our actions.
Awareness, knowledge and appreciation 
lead to understanding of our impact.
A growing human population is making 
increasing demands on natural resources.
Waste and pollution are by-products of 
human society.
Both poverty and affluence can cause envi­
ronmental problems.
Economic and political considerations have 
an influence on human actions.
Sustainable technology and development 
must bo appropriate to resources and 
 equitable to people.
Stewardship of the earth benefits humans as 
well as the environment.
PERSONAL GROWTH
Attitude and skills of individuals determine motivation
and commitment to net.
Dealing with the positive and negative 
aspects of emotions builds self esteem and 
confidence.
Courage, trust worthiness and initiative are 
desirable personal qualities.
Problem solving, decision making and risk 
assessment arc skills which empower us to 
reach goals.
A positive attitude improves situations. 
Challenges provide opportunities for learning 
and growth.
Challenging perceived limits and reviewing 
goals improves our responses to future life 
situations.
Quality individuals make a quality group. 
CROUP BUILDING
Personal and social values guide actions that are a 
powerful force for positive change.
Harmony comes from recognizing that 
similarities are greater than differences. 
Understanding and respecting others enables 
us to work together effectively as a 
community.
Working cooperatively to accomplish goals 
promotes mutual support and benefit. 
Developing group interaction skills will im­
prove our responses to future life situations.
OUTDOOR RECREATION 
Lifelong participation in outdoor physical activities 
promotes a healthy relationship between people and 
the environment.
We all have potential for physical activity and 
can improve our skills with patience and 
practice.
Healthy exercise has value as a lifelong 
activity.
Human powered sports promote healthy 
people and environment.
Safety is an important 
consideration in any 
activity.
Using physical skills 
allows us to reach 
remote natural areas 
and gain a sense of 
place.
Outdoor experiences and 
behaviors help develop an 
outdoor ethic.
Joy and fun are a vital compo­
nent of a healthy, happy life.
How we play today is how we 
live tomorrow. 
Defining
Environmental
Education
Personal
Growth
• rock climbing
• adventure ropes
Group Building 
• basic survival 
• initiative games
Outdoor
Recreation
• canoeing
• orienteering
• cross-country 
skiing
• snowshoeing
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